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(DT^=-^Y^m£^irm-elhZ>o «teO.D.450/655nm^U «$4teMS^ 
"To 

[Hll6]|l|16te, BaF3-human Mpl (C769T)^ai^^*5tt^TA136 db, TA136 sc(Fv)2<D 
T^^h?gtt^-rH-efc§o ${£teteO.D.450/655nm^U ^te^S^^o 
[Ell7]|l|17te, BaF3-human Mpl (C823A)|0J!S^*5tt§TA136 db, TA136 sc(Fv)2 
(DT^^Ym^^m^-h^o »teO.D.450/655nm^U ^fite^ftS^ 
"To 

[Ell8]|l|18te, tM^lC§l@a?lJ (hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B 
u2-wz4*Dj:t^hVB22B q-wz5 : VH) *d it^tMk^^ia^lJ (hVB22B p-z, hVB22B 
g-e, hVB22B e, hVB22B u2-wz4*5j;tJ?hVB22B q-wz5:VL) , &£>O^FR:Jo £.Tf 
CDR(DM ffc ^X^1rmX»h% 0 

[|E|19]|E|19te, ^^MVB22B sc(Fv)2*5j;lFhVB22B e sc(Fv)2, hVB22B g-e 
sc(Fv)2^V>T, BaF3-human MplX<DTPOmT^~*bffi&&W^ti%g%z&^1r 

El-e^o l»teMS(450nm/655nni)^U ^W^MS^-To 
[|H20]|l|2Ote, -^^§yVB22B sc(Fv)2*5j;tFhVB22B p-z sc(Fv)2, hVB22B 
u2-wz4 sc(Fv)2^fflV^-C, BaF3-human MplX<DTPOWT=?^^bffi'& : &W J M Ufdjg 
$k&K^1-mX&Z> 0 |»«3feJt (450nm/655nm)^U Utttte^JS^-To 
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[|H21]|1I21^ ^">^MVB22B sc(Fv)2*5j;t) ? hVB22B q-wz5 sc(Fv)2^fflV^T, 
BaF3-human Mp\^(D7POMT^^blfe&&Wffi^fcffi^&^1rm^foZ>o Mm* 
MS(450nm/655nm)^U Wmfemm&^1r 0 

[0011] TPO^^#:(Mpl) K1fe&~rztii{b&fflti~rz 0 

ii^ 5o%*«(D0^-e#^-r§S^f*-efc , 9, ^b<«20%^a^«iS-e^ 

^m^xm^w-n^tdo, m^mmvxm&^wmir^t^xhx^^c x, i 
^txm^wmvxhx^^u i^(Dmmmmm-oxm^wmvxhx^\ mm 
timxmm^^mwr^n^th *imx&% 0 Mtfcma^ m&.r£. 2o<dm& 

[0013] ^P^(D^MS^^-0(D^il^L-r{i. ^S^^^PagL-CV^S^^ 

mmz.^^xfe^<(Dm^&%f)K m^m^tix^^mm&,m^.h, 
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46:909-923, (1991), Oka A et al., Hum. Mol. Genetecs 8, 2165-2170 (1990), Ota 
M et al., Am. J. Hum. Genet. 64, 1406-1410 (1999), Ozawa A et al., Tissue 
Antigens 53, 263-268 (1999)&£f) 0 MfLtt. ftf tfttf ^M^^f*»«S^i 

s^^-e^, mz.t£. P <o.o5(D^, mm^mfctmBtimm^x^^bmMirz- 

(Matthias Ballmaier et al., BLOOD, (2001), Vol.97, No.l, P139, &if)o 

[0014] ^mco^m-i. M P nz.M^xT^^hmn&mir%~bmtt^\ 

l&ft^itmt-fe. ^ft^L#:(whole antibody, f?!jx.«whole IgG^cD-^^S 
W^ftStB^^W^te, whole^#:£lti£L--C, S5l^tt3r^rr3o ^m<D%i 

u/Rumm "l^m^ (vl) £r^-A/-ev ^ r. tmi^.^ \ vH^nvLcor^ymm 

^YikisthX^X^XW fcWmy\(DMtMmbLsX\^ m%.&. Fab, Fab', F(ab')2, 
Fv^b^mf^t^X^ 0 *fc, f£^^^:#:©*^!l^bT{*, flfljitfi. Fab, 
Fab', F(ab')2, Fv, scFv(single chain Fv) , Diabody, sc(Fv)2 (single chain (Fv)2)^<?f 

&mfz>^t&x%z> 0 

[ooi5] ^Fvmm^M^^m^x^^^mmmm^tw^-^^ 

tPo TFvj Br/mio<£>VH*5j; WL^#Jt^-^^J;«95^<ig^$^fc^V^- ( 
VH-VL^4^— ) -Cfe^o # bT^^S^C03o(D^M^^:^IS^ (complementarity 
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determining region ;CDR) flSfBSflMBU VH-VL^^— <D^M\^MW^^^^: 

[0016] scFv^}3\ *nI#:<DVH*3«ttWL^^^tb % itt^>cD^^^— <D/Ky-<:/^K#^ 

(scFv^^tft^Ol^Tte:, PluckthunlfThe Pharmacology of Monoclonal 
AntibodiesJVol.ll3(Rosenburg and Moore ed (Springer Verlag, New York) pp. 269-3 

is, 1994) &mm)o *mmK$oif&j^jj-^ *<Dmm\zm&ztiit£tftpsm& 

[0017] Diabodyte, i&B+Wi&lzXQm&kZtvfcr.iR (bivalent)<^#:®r>t^i-(Holliger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097^§\ 
W093/11161^) 0 Diabodyte, 2*<D7$V^^h*mfabM)$£tlZ>f r ^— X*&V 

, mm. ^y^fKift^^?, mc^cp-evL^t^vH^, m^K^x^^mc 

^1-^^^^ffi^-i^^^^f c ^ N Diabody^20(D^^^{i^W 

[0018] sc(Fv)2J3 N 2o(DVR&.T^2o(DVL£y^7 — &^1&&\sX—&&\Z\j£i&frHk 
#tfoX&& (Hudson et ak J Immunol. Methods 1999 ; 231 : 177-189) 0 sc(Fv)2J2, ^ 

&tfcft*m<D&iw\ttftbt£i&Lx, mz.m^T=t~xhfe&&&*ro s C (Fv)2f* 

, m*.t£. scFv&v>$—-v&&Lt\z£<>xftWre%z>o 

£fc2o<DVH&.U?2o<DVL/5S, — ^M^V^7 P ^V<DN^mM&&&bl,XVH, 
VL N VH, VL([VH]y^— [VL]y^— [VH]y^— [VL])(DjllI^MA/-eV^^ 

[0019] 20(DVHi!20(DVL(DjlR^^#^_hfEga»^|5B^$tt-f , ^O^fcAS^^E) 
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[vl] y — [vh] y [VH] [VL] 

[vh] y>-#— [vl] y^#— [vl] y [vh] 
[vh] y [vh] y>-#— [vl] y [vl] 
[vl] y^— [vl] y^— [vh] y^#— [vh] 
[vl] y — [vh] y ^ — [vl] y — [vh] 

[0020] ^©Br^fa^Sr^-rsy^-iUTH:, «fc^X^;iJ;^AL#5ffit£> 
^^Ky^*— , Xtt^^b^y^*— (09*.fcf, Protein Engineering, 9(3), 
299-305, 19960ffi.)lZ.Mm&tlZ>V>%— I^^S:^^^;}?, ^ISM^^ 

Ttt^^Ky^— £W*Li\ ^/Wy^— <D^£tt#fc|&S$*i/f\ @ 

. 15T^/^)-C*)5o 
[0021] fclfctf, ^fK5V*- 
Ser 

GlySer 

GlyGlySer 

Ser • Gly Gly 

Gly GlyGlySer 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly • Gly 

(Gly • Gly • Gly • Gly • Ser)n 

(Ser • Gly • Gly • Gly • Gly)n 
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mm* a m^^xmrn^m^m^-r^t^x^o 
[0022] x^x^m^\^xm^^.^^sc(Fv)2(Dmmt^xi^ m%.&. wr<^ 

[VH] -<^Ky (15T57^) [VL] ^°^Ky (15T^y^) [VH] -<^K 

y^#— (15T^7^)[vl] 
[0023] ^^^y>-^-(^^»j)«,-<^K^^^MSfflv^tv-cv^^ 

£0, f?!lx.^N-tKndrv'^»'^K(NHS), ^Wv^/^^- h(DSS), fcf 
^ (^/^^^v^) ^-<W— h (BS 3 ) „ i^^tf X (^^VW5^ynt°t^ 
— 10 (DSP), v^ftt^ (^/V^i/W^^/^Pt*^- h) (DTSSP) „ 
^yn— h) (EGS) , ^^^yn— /Vt^JX^tf; 

^^^W^- h) (^/V^-EGS), i^^W^vvHg^^^DST), v 5 
^/V^^W^vVWS^^^^/V^-DST) . «[2-(^^>W5R:^r^#/MK 
^/V^vO ^^-/V~]^;Vfcl/ (BSOCOES) x fcT^[2- (^/V^^^W^Kt^V*^ 
z^/V^vO a^yl/];*/^^ (^/V^-BSOCOES) ^if-C$?«9, ^^O^^J^Tff 

[0024] 4^<Dfafo^mm^&M3-&irz > m&ia^ m^, z^v^—^mt^^K ^ 

*UV^^^b^L#:»DiabodyX«sc(Fv)2^fe«9, #^0l£L< tesc(Fv)2^fc5 0 ^ 

feat, ^ir>t£3^c£-fr££\ X^^ttfe^Lf*^^— K-f 5DNASr*Hb, 

Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. 
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, 
R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#f&) 0 
[0025] 3LMffifc&1&ft^k, &Ksc(Fv)2KlrZ>Z.kK£V^ ^KM^T^^hm^ 
mirZffiWi&ftmir^bfrBjmxhZo 
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[0026] ^9trfcfrtt, M^^»]^S*OgE?iJ^|a^^T^M$n§^Lf*-efe(9, 09*. 

[0027] tMbtrfc^tt^ (reshaped) fchjntftefcffc**!,, -*U*. fchJ^onffLI^ 

W&^V^tfiifc<DffiWiWi:feffii$t(CDR; complementarity determining region)^ 

t>5ai^tb-CV^(»:ttl#fi i mJK^W#-^EP 125023-^k#&. WO 96/02576 

0m) o 

[0028] Jrffcftjfcf^ ^V^ffifo<DCDRb}iYfofo<D7U~J*y—?m^ (framework region; 

fr) b^m^-r^x^Km^ttD^Amm^ cdr^^frm^^^^^^— 

fflV>TPCRfe^J;t9^i-§(W098/13388^f6^|B*(D^^#^) 0 
[0029] CDR^LT3S^$tL^thfei#:(Z)^l/-^17-^«« N 

— ^J^OT^y^g^b-C^iV^Sato, K.etal., CancerRes. (1993) 53, 
851-856) o 

[0030] **9ttfc&zftbmfcttfc<Dmmmma'z, th^^^mmtsti, m^uu 

m-?fe, C y U C y 2, C y 3. C y 43r, Li^teC k,C1 £7^-et£o £ 

[0031] — Afcftj^ =¥^^fi, thl^^nf fLK^ft^^BT^^th^^^ 



WO 2005/056604 



17 



PCT/JP2004/018506 



[oo32] **7#imzzotfz>Bsmm^ x^Ht^m^n^cDR(D^m-tm^m^ti 

•f , ^o£5ft»^&^~et>£v\ 0H£fc£, ^?*in;fls 9vhtfifo. W"%mt. 

[0033] «K >T0*bV ^MWftfl^ E#l## : 229 (fcMfcMg(E#l : hVB22B 
p-z VH) , E^IJ#-^ : 256 (fcWfclfllE^I : hVB22B g-e VH) , E#l#-i§- : 262 (t h 
-fbfillE^I :hVB22B e VH) , E#l#-^: 289 (tHbM^E^J :hVB22B u2-wz4 VH 
)fe5V>«:E?!l#-^:295(tHba:^E?(l:hVB22B q-wz5 VH) fcfS|fe0>T5/B&E 

m&m-rzmm ^mm^m^uw-, xmmm^ •. 23s (tMk««E^i : 

hVB22B p-z VL) x E^!l#-^:258(fcHt;e^E^I:hVB22B g-e VL&&VM3 
hVB22B e VL) „ @S^IJ#-^: 291 (fcWWSHE^J : hVB22B u2-wz4 VL) fc5V^2E#l 
#-*§•: 297 (fcMM£&CE?U:hVB22B q-wz5 VL) fc1B4fe©T^IftE^«r:^rt-5*&E 

(1) E#I##: 229Km&<OT$;ti^m&ti^ZM&*S&ffl$. &UWJ#^: 23 
8 ^|B*<DT5:/^E^J^-r§Jg^ Rfg We 

(2) E^J##: 256^|E«<DT^y^E^I^i-^m^ *T^«^ &tJWJ#^: 25 

(3) e^j##: 262\cmM<DT*;mmp\&^irz>mM n^m^ Rx^mmm^-: 25 

amm^:289^mm<DT^mum^mi-^mm^mm. Rxm^m-^r: 29 
1 i-iB*(DT5:/^E^j^i-§^ w 

(5)E^J#-^: 295^fB^T^y^E^JSr^i-Sm^ RT^^, ^WJ^: 29 
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[0034] ^(D£o?£%iW.(D&\bLrC\5., E?!l#-^:2, 254. 260. 287*fcf*293(fcWb 
sc(Fv)2E^IJ (hVB22B p-z sc(Fv)2, hVB22B g-e sc(Fv)2, hVB22B e sc(Fv)2, 
hVB22B u2-wz4^fctthVB22B q-wz5) \Z.WM<DT^y^kW^\^^ifiW-^^\'f 5 

hVB22B p-z VH(Di^^@B^iJ^@S^lJ#-^-:228, hVB22B g-e VH<£>i£^BE#J£:Ba 
#l#-^:255, hVB22B e VH(£>^3£SE?IJ£@E^J#-^-: 261. hVB22B u2-wz4 VHCD 
i^^ffi^J^Ba^(J#-^-:288, hVB22B q-wz5 VHOi&SIB^J^BB^J^^-: 294, 
hVB22B p-z VLO^Sia?lJ^g£?lJ#^-:237 x hVB22B g-e VL;}o s J;tftiVB22B e VL 
<^*ia?lJ^ia^lJ#^-:257, hVB22B u2-wz4 VL<D^Xia?lJ£ia^J#^-: 290, 
hVB22B q-wz5 VL<E>iME?!|£:E#|## : 296^|E^i~^o 

[0035] Sa^'J#-^- : 229 (t Mbfi^SE^J : hVB22B p-z VH) , BE?U#-^ : 256 (fc Mb fi&lBE 
#1 : hVB22B g-e VH) „ E^J#^- : 262 (WtMf&gffil : hVB22B e VH) „ @a^J#^- : 
289 (tHbM^BE^J : hVB22B u2-wz4 VH) £fcteia?lj#^- : 295 (£WkM&g&H : 
hVB22B q-wz5 VH) ^IBfc^T^/^Ba^J^V ^T, 
T^/^#^-:31— 35^CDR1, 
T5/^#-5§- : 50— 66^CDR2, 
T5/^#^- : 99— 107^CDR3, 
T^ymgf-W: 1— 30#FRU 
T5:/^#^:36— 49^FR2, 
T^/^#^-:67— 98^FR3, 
T5:/^#-^:108— 118^FR4^^i-§ 0 

[0036] X, : 238 (tMbKiSE^I : hVB22B p-z VL) , : 258 (fcMM&K 

ga^lj :hVB22B g-e VL£fcJ3hVB22B e VL) „ ia^lj#^-: 291 (KW\M&H&ffl : 
hVB22B u2-wz4 VL)*^:f*E?!l#-^:297(fcMbS®E^J:hVB22B q-wz5 VL) 

lE«coT5:y^ia^j^v^, 

T^/m^r^ : 24— 39/^CDRl , 
T5/^g^§-:55— 61;&SCDR2, 
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T^m^F-^- : 94— 102#SCDR3, 
T^/m^r^: 1 — 23J&3FR1, 
T^/m^r^- : 40— 54^FR2, 
T5/^#^- : 6 2— 93 ^FR3, 
T^/^#-^:103— 112^FR4i^^i-§ 0 
[0037] ifi^m tC*3V v"C\ hVB22B p-z VHBE^Jfc&frSCDRiS J;OTR£:E?!l#-§-£<£>*r 

hVB22B p-z VH : FRl/IS^J^^- : 230 
hVB22B p-z VH:CDRl/ga^lJ#^-:36 
hVB22B p-z VH : FR2/gE?IJ#^- : 232 
hVB22B p-z VH:CDR2/gE?"J#-^:37 
hVB22B p-z VH : FR3/gB#J#^ : 234 
hVB22B p-z VH:CDR3/IE?IJ#^:38 
hVB22B p-z VH : FR4/gB?lJ#^- : 236 
[0038] ^fPJ K$o\ hVB22B p-z VLgS?IJ^*5tt^CDR*D J;T*FR£E#|#-^£<£>*J-j£; 

hVB22B p-z VL:FRl/ / ga^lJ#-^-:239 
hVB22B p-z VL:CDRl/ga?IJ#-S§-:93 
hVB22B p-z VL:FR2/ge?lJ#^-:241 
hVB22B p-z VL:CDR2/gE?IJ#-^:94 
hVB22B p-z VL:FR3/gE^U#-^:243 
hVB22B p-z VL:CDR3/g£^J#-^:95 
hVB22B p-z VL:FR4/ga^'J#^-:245 
[0039] lEiiSV vf, hVB22B g-e VH%lMZte\if%CDR$d £T$FRkW&l\&-%'k<DftJ& 

hVB22B g-e VH : FRl/gE^IJ#-^- : 265 
hVB22B g-e VH:CDRl/gS^IJ#-^:36 
hVB22B g-e VH : FR2/gB?IJ# : ^- : 267 
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hVB22B g-e VH:CDR2/BE?lJ#-*§-:37 
hVB22B g-e VH : FR3/gB#J#^§- : 269 
hVB22B g-e VH : CDR3/Ba#|#-^ : 38 
hVB22B g-e VH : FR4/BB?'J#^- : 271 
[0040] ^fPJ K$5\, hVB22B g-e VLmMZ&if&CDR&£TfFRbm&l&^b(DMJ& 

hVB22B g-e VL:FRl/gB?IJ#-^-: 272 
hVB22B g-e VL:CDRl/gB^J#^-:93 
hVB22B g-e VL:FR2/gB?lJ#^-: 274 
hVB22B g-e VL:CDR2/gB?IJ#^-:94 
hVB22B g-e VL:FR3/gB^(J#-^: 276 
hVB22B g-e VL:CDR3/@E^J#-^:95 
hVB22B g-e VL:FR4/BB^'J#^-: 278 
[0041] ^HK^oV^T, hVB22B e VHMMZ&tf%CDR&£XPFRbm^^f^b<DM}fcte 

hVB22B e VH:FR1/BB^J#-^: 279 
hVB22B e VH:CDRl/BB^IJ#-£h 36 
hVB22B e VH : FR2/BB^IJ#^§- : 281 
hVB22B e VH : CDR2/BB?lJ#^- : 37 
hVB22B e VH : FR3/BB^lJ#^ : 283 
hVB22B e VH : CDR3/6E#I#-^ : 38 
hVB22B e VH : FR4/gfl^lJ#-^- : 285 
[0042] ^.^m fc*5l vt\ hVB22B e VLm&lK&tf%CDR&£XJ i FRbM&l&^b<Dtt}&l'± 

hVB22B e VL:FRl/E#|#-^:272 
hVB22B e VL:CDR1 / /1E^U##:93 
hVB22B e VL : FR2/BE^IJ#-^ : 274 
hVB22B e VL : CDR2/BB^IJ#^- : 94 
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hVB22B e VL:FR3/BB^'J#-*§-: 276 
hVB22B e VL : CDR3/IE?IJ#-^- : 95 
hVB22B e VL : FR4/BB^lJ#^- : 278 
[0043] t-*5V vf, hVB22B u2-wz4 VHlB^!j^*5(t6CDR*3 £X$FRb&?H&-%-k<D 

hVB22B u2-wz4 VH : FR1/@B?!J#^- : 298 
hVB22B u2-wz4 VH : CDRl/BE?IJ#-£§- : 36 
hVB22B u2-wz4 VH : FR2/BB^J#^- : 299 
hVB22B u2-wz4 VH : CDR2/BB?lJ#^- : 37 
hVB22B u2-wz4 VH : FR3/BB?lJ#^ : 300 
hVB22B u2-wz4 VH : CDR3/BE^lJ§-^ : 38 
hVB22B u2-wz4 VH : FR4/BE^lJ#-^- : 301 
[0044] fc*3l v-C, hVB22B u2-wz4 VLBfi^U^tt^CDR^I^FR^Bfi^'J^^-^ 

hVB22B u2-wz4 VL:FRl/|fi^[|#^-: 302 
hVB22B u2-wz4 VLrCDRl/BE^J^-^: 93 
hVB22B u2-wz4 VL : FR2/@a^lJ#-S§- : 303 
hVB22B u2-wz4 VL : CDR2/BE^ I J# : ^§" : 94 
hVB22B u2-wz4 VL : FR3/BB^J#^- : 304 
hVB22B u2-wz4 VL : CDR3/BB^'J#^ : 95 
hVB22B u2-wz4 VL:FR4/BB^lJ#-^-: 305 
[0045] ^.$&m ^*5V vC hVB22B q-wz5 VHffi^lJ^ W3CDR:&J;t/FR£ia^J#-^<D 

hVB22B q-wz5 VH:FR1/BB?IJ#^-: 298 
hVB22B q-wz5 VH:CDRl/BE^'J#^-: 36 
hVB22B q-wz5 VH:FR2/IB^J#-^: 299 
hVB22B q-wz5 VH:CDR2/|E^[]#-^-: 37 
hVB22B q-wz5 VH:FR3/BB^IJ#^-: 306 
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hVB22B q-wz5 VH:CDR3/gE?IJ#-?§-: 38 
hVB22B q-wz5 VH:FR4/BB^U#-^:301 
[0046] ^.^m i-*5V hVB22B q-wz5 VlMMZ&it£CDR&£XJ s FRbtiffil%r-%-b<Dtt 

hVB22B q-wz5 VL:FRl/E#|#-^:302 

hVB22B q-wz5 VL:CDRl/BB^J#-^:93 

hVB22B q-wz5 VL : FR2/@E?'J#-^- : 307 

hVB22B q-wz5 VL : CDR2/BB?U#-^ : 94 

hVB22B q-wz5 VL : FR3/gE?IJ#^- : 308 

hVB22B q-wz5 VL : CDR3/E#|## : 95 

hVB22B q-wz5 VL : FR4/E#|## : 305 
[0047] hVB22B p-z gE^'J, hVB22B g-e gE^IJ, hVB22B e gE^IJ, hVB22B u2-wz4 gE 

^(J, *5J;U ? hVB22B q-wzSlE^J^^ft^CDRSoilFFRfZ)^-^^, |2|18^Wc 0 
[0048] $EoX*Z&W ^3oV *r<0te<0#*LV ^Mfc#L#<Z>1iB£SJ3\ »T©(1)-(5)(D 

v>-r^^^iB*<7)T^y^Ba^^^, fri, 2, 3, 4&mirz>mmzs&ffl&&*rr 

(1) IE^IJ#^:230, 232, 234, 236(hVB22B p-z:H#|FRl, 2, 3, 4) 

(2) IE?IJ#^-:265, 267, 269, 271(hVB22B g-e:H#|FRl, 2, 3, 4) 

(3) IE^lJ#^-:279, 281, 283, 285(hVB22B e:H§|FRl, 2, 3, 4) 

(4) IE?lJ#^-:298, 299, 300, 301(hVB22B u2-wz4:H§|FRl, 2, 3, 4) 

(5) IE^lJ#^-:298, 299, 306, 30l(hVB22B q-wz5:H^FRl, 2, 3, 4) 
&T<D(l)—(4)<D\^tlfaKmM<DT^Smmfabt£^ FRl, 2, 3, 4^Wi~5g 

(DIE?lJ#^-:239, 241, 243, 245(hVB22B p-z:L#|FRl, 2, 3, 4) 

(2) ia?lJ#^:272, 274, 276, 278(hVB22B g-e^fcfihVB22B e:L§|FRl, 2, 3, 4 
) 

(3) IE?IJ#-5§-:302, 303, 304, 305(hVB22B u2-wz4:L§|FRl, 2, 3, 4) 

(4) IE^IJ#^-:302, 307, 308, 305(hVB22B q-wz5:L#|FRl, 2, 3, 4) 
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@S^'J#^-:36 N 37, 38(hVB22B p-z, hVB22B g-e , hVB22B e, hVB22B u2-wz4^ 
fc«hVB22B q-wz5:H#=CCDRl, 2, 3) 

@a^lJ#^-:93, 94, 95(hVB22B p-z hVB22B g-e , hVB22B e, hVB22B u2-wz4* 
fc{2hVB22B q-wz5:L§|CDRl, 2, 3) 

(1) E^J#-^:230, 232, 234, 236fcfB#tf>T57BfeBi?!l3&»E>fc^ FRI, 2, 3, 4£ 
^rTSfigCRT^^ *5iTJ«E^I#-^:239, 241, 243, 245iZfSM<DT^/Wtm 

mfrbftz. fri, 2, 3, 4%#irz>mm.*jmmi& 

(2) IS^lJ#-^-:265, 267, 269, 271{£iE4&<DT5/&E#l3&>£>&5* FRI, 2, 3, 4£ 
^i^fiil *5£UWJ#-5§-:272, 274, 276, 278fcfB<fe0>T5/BfeE 
^ib&3, FRI, 2, 3, 4^f5giBTlii 

(3) ie^lJ#^-:279, 281, 283, 285^fE«(OT57^@a^^Jfc6, FRI, 2, 3, 4£ 
#-r^M^BT^fSi^, *5iU ? IS?iJ#^-:272, 274, 276, 278l!l|Bf^©T^/fiftE 
?IJ^&5, FRI, 2, 3, 4^-T§6^bT«« 

(4) E^J##:298, 299, 300, 301{£|Eife<aT^8&BE?lJ/&>£>&£u FRI, 2, 3, 4£r 

m-r^mm^m^ ;&j;uwj#^-:302, 303, 304, 305^ie«<z)T5/^bh 
fri, 2, 3, ^Sr^rrse^nraMWfc 

(5) ia?lJ#^-:298, 299, 306, 301l!lfBffc©T^S&Bi?!ia>e>fc5, FRI, 2, 3, 4&- 

^rr5fi«"HT3Effi*, *5j:rj ? ia^j#-^-:302, 307, 308, 305\z.wm<o7$/m& 
m*bte%. fri, 2, 3, 4^tt5SiRrif«, x« 
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*3«fctfK?!l#-^:93. 94. 95{£lEife<DT^/ifcE^ja>b&5CDRU 2, 3^f 

[0050] ^^^wt^m^h^K^it^mmmrvx^^tc^, mm n mtt 
[0051] -pjmmmMxMpiK^-r^mt, xt>-^©iiiB«^ic^(t5R 

[0052] l!!43tt5tn:fr©^*bV *W&i<D — DbLX* thMpl W/WMpKDW^^L 

^in vivo-eoS&^Sr, ^/V-SrfflV^-CjftliE-e^SrW^, &mz.mmxfoZ>bnx.b 

[0053] ^fr&^ffcf*, £E>fc, thR X$y-;v\£ft.<Dmm ($1*.^ ^^^^) OMpHc^f 

[0054] &fefc^*:3&BI§0>*fcfl:fctt % TPOT=f ^M£tt (MplKttiTZTdt^hmm & 

EC50=100nM.l^T, £F3:L<te:EC50=30nM£*~r\ $£>l£0*L<i3EC5O=lOnM£*T''C 

[0055] T=f^hflfi4©ai^«feri, ^i!i#^^©^i^5tT5^^dSBriB-efe5 % 

thMpKPalacios^, Cell 1985;41:727-734, GenBank#NM_005373\ #^>fif/V 
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Mpim&mm&mpm^: 164, r^ymmm^mm^: i65^tE*) , ^^m p i 

(GenBank#NM_010823)(DE^!jf*gE^^^a-efe§ o 

[0056] «K^*5v>-c, w^Miamx.M P i--cD^^tt^KD=io" 6 M^T»^:#:-efe§ 

y&^yWS, mm^^<D^&&&mVXMfeir%^tfrX^Z) 0 mz-ft, Biacore^ 
tVXm^l^Si&n^^K ffl?Ll$, H»!jfE^MG10(Gln213d^Ala231) 

-GST^saw, Mpi-igG Fcm^s&K^t^m\^^t^x^ 0 -o^u^m 
&i$&&^ir%r.m#Lfox&z>fz.tb, ^(D^mmt. —m^mti^x, ~mx 

m?lz> 0 T/v%y7*^T?—^m<Dmmxmmi^f'r.ikfofc&muu 
[0057] ^sH4o±iJB«iRF^is^twfev>ds, m*.t£. mmmmmm^mnm^ 
[0058] K$$rtz>$iW>(Dm~£^ mm^— o^l-c, j^to(i)-(xid<dv ^-rti^c 
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[0059] (I) 

i-) 0 

(DIE?lJ#^-:3, 4, 5(VA7:H§|CDR1, 2, 3) 

(2) IE^lJ#-^:6, 7, 8(VA130*fcte:VB17B:H§|CDRK 2, 3) 

(3) IE?IJ#-5§-:9, 10, ll(VA259:HilCDRl, 2, 3) 

(4) IB?IJ#^-:15, 16, 17(VB12B:H§|CDR1, 2, 3) 

(5) ie^lJ#^-:18, 19, 2O(VB140:H§|CDRl, 2, 3) 

(6) ie?lJ#^-:21, 22, 23(VB33:H$CCDR1, 2, 3) 

(7) IS^lJ#-^:24, 25, 26(VB45B:H#KCDR1, 2, 3) 

(8) IE^lJ#-^:27, 28, 29(VB8B:H^CDR1, 2, 3) 

(9) IE^IJ#^-:30, 31, 32(VB115:HfCCDRl, 2, 3) 

(10) gB?lJ#^-:33, 34, 35 (VB14B:H§|CDR1, 2, 3) 

(11) IS?lJ#^-:36, 37, 38(VB22B, VB4B, hVB22B p-z, hVB22B g-e, hVB22B e, 
hVB22B u2-wz4^ctehVB22B q-wz5:H§|CDRl, 2, 3) 

(12) IE^IJ#-^:39, 40, 41 (VB16:H^CDR1, 2, 3) 

(13) IE^J#^-:42, 43, 44(VB157:H§|CDR1, 2, 3) 

(14) IB?lJ#^-:48, 49, 50(VB51 :H§|CDR1, 2, 3) 

(15) IE?lJ#^-:51, 52, 53(AB317:H§|CDR1, 2, 3) 

(16) @E^IJ#-^-:54, 55, 56 (AB324:H§|CDR1, 2, 3) 

(17) IE^J#-^-:57, 58, 59 (TA136:H^CDR1, 2, 3) 
[0060] (II) 

£kT<D(\)— (10)(DV>-f ^^@E^IJ#^-^fEft(DT^y|iga^J^^^CDRl, 2, 3 

(1) IE?IJ#-^-:60, 61, 62(VA7:L#|CDR1, 2, 3) 

(2) IB^IJ#^§-:63, 64, 65(VA130, VA259, VB17B, VB12B, VB140, VB45B, 
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VB115, VB14B*fcteVB51:L§!CDRl, 2, 3) 

(3) E^IJ#-S§-:78, 79, 80(VB33*fcteVB157:L#|CDRl, 2, 3) 

(4) E^IJ#^-:84, 85, 86(VB8B:LfCCDRl, 2, 3) 

(5) IE^lJ#^-:93, 94, 95(VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B 
u2-wz4^fc^hVB22B q-wz5:L§|CDRl, 2, 3) 

(6) IE^lJ#-^:96, 97, 98(VB16:L§|CDR1, 2, 3) 

(7) ia?IJ#-5§-:102, 103, 104(VB4B:L#|CDR1, 2, 3) 

(8) ia^lJ#^-:108, 109, 110(AB317:L#|CDR1, 2, 3) 

(9) ie^lJ#^-:lll, 112, 113(AB324:L#|CDR1, 2, 3) 

(10) ie?lJ#^-:114, 115, 116(TA136:UKCDR1, 2, 3) 
[0061] (III) 

^T^(i)-(24)(Dv>T^^sa^u#^^fB«^r^/iiga^j^^^§vH^ti>^: 

fro 

(Die?lJ#^-: 124(VA7:VH) 

(2) ia?lJ#^- : 1 26 (VA130 : VH) 

(3) IS^IJ#-^ : 1 28 (VA259 : VH) 

(4) IE^IJ#-5§- : 1 30 ( VB 1 7B : VH) 

(5) ia?IJ#^-: 132(VB12B:VH) 

(6) ia^lJ#^-: 134 (VB140:VH) 

(7) ia?lJ#^- : 1 36 (VB33 : VH) 

(8) IS^J#^- : 1 38 (VB45B : VH) 

(9) IE?IJ#-5§- : 140 (VB8B : VH) 

(10) IB^J#^-: 142(VB115:VH) 

(1 1) IB?'J#^- : 144 (VB14B : VH) 

(12) IS?IJ#^- : 1 18 (VB22B : VH) 

(13) IE^IJ#-^: 146(VB16:VH) 

(14) IE3W-^:148(VB157:VH) 

(15) ia^lJ#^ : 1 50 (VB4B : VH) 
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(16) ga?(J#^: 152(VB51:VH) 

( 1 7) E^!I# : 1 5 5 ( AB3 1 7 : VH) 

(18) ga#J#-!§-: 159(AB324:VH) 

(19) ia^U#-§-: 162(TA136:VH) 

(20) ga^J#^ : 229 (hVB22B p-z : VH) 

(21) @B^IJ#-^:256(hVB22B g-e:VH) 

(22) ia?'J#-^:262(hVB22B e:VH) 

(23) gE^[J#^ : 289 (hVB22B u2-wz4 : VH) 

(24) gB?lJ#^- : 295 (hVB22B q-wz5 : VH) 
[0062] (IV) 

^T^(l)-(l8)(ov^i 2 ^^ga^J#^^fB«(DT^y^ia^J^^^§vL^^^^^: 

(1) ga^(J#-^-:125(VA7:VL) 

(2) ga?IJ#^-: 127(VA130, VB17B, VB12B, VB115^fcteVB14B:VL) 

(3) ga^!J#-^ : 1 29 (VA259 : VL) 

(4) E#|## : 135 (VB140^fcf*VB45B : VL) 

(5) ga^!j#-^: 137 (VB33 : VL) 

(6) ga^(J#-^: 141 (VB8B:VL) 

(7) ga^lJ#^- : 1 20 (VB22B : VL) 

(8) ia?lJ#^: 147 (VB16:VL) 

(9) IB^J#-^: 149 (VB157 : VL) 

(10) ga?'J#-^ : 1 5 1 (VB4B : VL) 
(1 l)gE?[J#^ : 1 53 (VB5 1 : VL) 

(12) gB?lJ#^- : 1 5 7 (AB3 1 7 : VL) 

(13) ga?lJ#^-: 161 (AB324:VL) 

(14) ia^lJ#-^-: 163(TA136:VL) 

(15) ga?W-^:238(hVB22B p-z:VL) 

(16) gB^.J#^:258(hVB22B g-e:VL^fc«hVB22B e:VL) 
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(17) @a^lJ#-5§-:291 (hVB22B u2-wz4:VL) 

(18) IE3«-^:297(hVB22B q-wz5:VL) 
[0063] (V) 

(1) @a^J#-^:3, 4, 5(VA7:H§|CDR1, 2, 3) , 60, 61, 62(VA7:L§| 
CDR1, 2, 3) 

(2) BE?!I##:6, 7, 8(VA130*fcteVB17B:H#|CDRl, 2. 3) , K?lJ#-^:63, 64, 6 
5(VA130^c^VB17B:L^CDRl, 2, 3) 

(3) IE^lJ#^-:9, 10, 11(VA259:H#|CDR1, 2, 3) , gS?lJ#^-: 66, 67, 68(VA259: 
L§!CDR1, 2, 3) 

(4) IS^lJ#-^-:15, 16, 17(VB12B:H^CDR1, 2, 3) , |E^lJ#-^: 72, 73, 74 ( 
VB12B:Li!CDRl, 2, 3) 

(5) @a^!j#-^:18, 19, 2O(VB140:HfCCDRl, 2, 3) , IS^IJ#^-: 75, 76, 77 ( 
VB140:L§!CDR1, 2, 3) 

(6) ia?lJ#^-:21, 22, 23(VB33:H$CCDR1, 2, 3) , IS^J#^-: 78, 79, 80(VB33: 
L^CDRl, 2, 3) 

(7) IE^IJ#^-:24, 25, 26(VB45B:H#|CDR1, 2, 3) , @a^lj#-^-: 81, 82, 83 ( 
VB45B:L#|CDR1, 2, 3) 

(8) ia^lJ#^-:27, 28, 29(VB8B:H^CDR1, 2, 3) , SE?lJ#^-:84, 85, 86(VB8B: 
L§|CDR1, 2, 3) 

(9) ia^lJ#-^:30, 31, 32(VB115:H§KCDR1, 2, 3) , IE^J#-^: 87, 88, 89 ( 
VB115:L#|CDR1, 2, 3) 

(10) IB^J#^-:33, 34, 35 (VB14B:HfCCDRl, 2, 3) , IB^J#^-: 90, 91, 92 ( 
VB14B:L§!CDR1, 2, 3) 

(H)IS?lJ#^-:36, 37, 38(VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, 
hVB22B u2-wz4^c»hVB22B q-wz5:H§|CDRl, 2, 3) , IS^IJ#-^-: 93, 94, 95 ( 
VB22B, hVB22B p-z, hVB22B g-e, hVB22B e, hVB22B u2-wz4^/cJ3:hVB22B 
q-wz5:L^CDRl, 2, 3) 
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(12) @a^lJ#-5§-:39, 40, 41 (VB16:H§|CDR1, 2, 3) , IE^iJ#-5§-: 96, 97, 98(VB16 
:Lg|CDRl, 2, 3) 

(13) IB^[J#^:42, 43, 44(VB157:H#|CDR1, 2, 3) , lE^g^: 99, 100, 101( 
VB157:L§|CDR1, 2, 3) 

(14) IS?lJ#^-:45, 46, 47(VB4B:H#|CDR1, 2, 3) , IE^lJ#^-: 102, 103, 104( 
VB4B:L^CDR1, 2, 3) 

(15) IE^IJ#-^:48, 49, 50(VB51:H^CDR1, 2, 3) , IE^lJ#-5§-: 105, 106, 107( 
VB51:L#|CDR1, 2, 3) 

(16) gB?lJ#^-:51, 52, 53 (AB317:H§|CDR1, 2, 3) , IB^lJ#^-: 108, 109, 110( 
AB317:L§|CDR1, 2, 3) 

(17) @E^IJ#-^:54, 55, 56 (AB324:H§|CDR1, 2, 3) , IE?IJ#-^: 1 1 1, 112, 113( 
AB324:LiCCDRl, 2, 3) 

(18) IE^J#^-:57, 58, 59 (TA136:H§|CDR1, 2, 3) , IB^IJ#^: 1 14, 115, 116( 
TA136:L§!CDR1, 2, 3) 

[0064] (VI) 

(1) ie?'J#^- : 1 24 (VA7 : VH) , lE^J^^- : 1 25 (VA7 : VL) 

(2) ie^lJ#^-: 126(VA130:VH) , gE?(J#^-: 127(VA130:VL) 

(3) ie?lJ#^- : 1 28 (VA259 : VH) , |B^J#^- : 1 29 (VA259 : VL) 

(4) IS^IJ#^-: 130(VB17B:VH) , @a^lj#-^: 127(VB17B:VL) 

(5) IE?lJ#-5§-: 132(VB12B:VH) , |E^J#-^-: 127(VB12B:VL) 

(6) ia^lJ#^- : 1 34 ( VB 140 : VH) , BS^JS^- : 1 3 5 (VB 1 40 : VL) 

(7) ie?lJ#^- : 1 36 (VB33 : VH) , IS?lJ#^- : 1 3 7 (VB33 : VL) 

(8) ie?lJ#^- : 1 38 (VB45B : VH) , IE^lJ#^- : 1 35 (VB45B : VL) 

(9) IS^IJ#-^-: 140(VB8B:VH) , IE^lJ#-^-: 141 (VB8B: VL) 

(10) IE^IJ#-^ : 142 (VB1 15 : VH) , IE?IJ#-^- : 1 27 (VB1 15 : VL) 
(lDIE^J^^-: 144(VB14B:VH) , @E^J#^-: 127(VB14B:VL) 
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(12) @a^lJ#-5§- : 1 1 8 (VB22B : VH) , gB?!j#^§- : 1 20 (VB22B : VL) 

(13) E#I#-^: 146(VB16:VH) , fB#]#-^: 147(VB16:VL) 

(14) ga^(J#-^-: 148 (VB157: VH) , BH^lJ#^-: 149 (VB157 : VL) 

(15) ia^U#-§- : 1 50 (VB4B : VH) , IS^lJ#^- : 1 5 1 (VB4B : VL) 

(16) ga^J#^: 152(VB51 :VH) , Ba^lJ#^-: 153 (VB51 :VL) 

(17) ga^lJ#-^ : 1 55 (AB3 17 : VH) , ga^lj#-^- : 1 57 (AB3 1 7 : VL) 

(18) ga^!j#-^: 159 (AB324:VH) , ga^!j#^: 161 (AB324: VL) 

(19) ga^(J#-^-: 162(TA136:VH) , Ba^lJ#^-: 163 (TA136: VL) 

(20) ga?lJ#^-:229(hVB22B p-z: VH) , ga?lj#^-: 238 (hVB22B p-z:VL) 

(21) ga?lJ#^-:256(hVB22B g-e:VH) , ga?lj#^-: 258 (hVB22B g-e:VL) 

(22) ga^lJ#-^-:262(hVB22B e: VH) , ga^(J#-^: 258 (hVB22B e:VL) 

(23) ga^'J#-^:289(hVB22B u2-wz4: VH) , BB^J#-^: 291 (hVB22B u2-wz4:VL) 

(24) ga^'J#^: 295 (hVB22B q-wz5 : VH) , ga?(J#^:297 (hVB22B q-wz5 : VL) 
[0065] (VII) 

BB#I#-^ : 122KmH&<DT$;mmmfrtbt£Z>$ift (VB22B : scFv) o 
[0066] (VIII) 

ga^J#-^- : 2 (hVB22B p-z : sc(Fv)2) , ga^lj#-^ : 254 (hVB22B g-e : sc(Fv)2) , BB^J 
: 260 (hVB22B e : sc(Fv)2) , BB^U#-^ : 287 (hVB22B u2~wz4 : sc(Fv)2) , ~£.fcfe 
BB?IJ#^- : 293 (hVB22B q-wz5 : sc(Fv)2) (D\ ^fl1)^Z&ifc<DT^;f^mfrbt£Z> 

[0067] (IX) 

(1) ga^lJ#^-:230, 232, 234, 236(hVB22B p-z:H#|FRl, 2, 3, 4) 

(2) ga?lJ#^-:265, 267, 269, 271(hVB22B g-e:H#|FRl, 2, 3, 4) 

(3) ga?lJ#^-:279, 281, 283, 285(hVB22B e:H#|FRl, 2, 3, 4) 

(4) ia^J#-^:298, 299, 300, 301(hVB22B u2-wz4:HiCFRl, 2, 3, 4) 

(5) ga?IJ#-5§-:298, 299, 306, 301(hVB22B q-wz5:H#|FRl, 2, 3, 4) 
(X) 
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[0068] £*T<Z>(D~(4)<E>V ^frfrlZ.ftM<DT$yWm&\frt>te%>. FR1, 2, 3, 4&^ir%>VL 

(1) ga^!j#-^:239, 241, 243, 245(hVB22B p-z:L#|FRl, 2, 3, 4) 

(2) IE^lJ#^-:272, 274, 276, 278(hVB22B g-e^fctthVB22B e:L^FRl, 2, 3, 4 
) 

(3) IE^lJ#-^:302, 303, 304, 305(hVB22B u2-wz4:Li=(FRl, 2, 3, 4) 

(4) IE?IJ#-5§-:302, 307, 308, 305(hVB22B q-wz5:L#|FRl, 2, 3, 4) 
(XI) 

[0069] UT<D(\)— (5)<DV >i* ^^^fE<c<Z)VH^o £ m^tfCT. 

(1) ga^lJ#-^:230, 232, 234, 236|;ifESc<OT^/^@a^J/^£>&5, FR1, 2, 3, 4&- 
#i-^VH, 3oJ;OWJ#-^:239, 241, 243, 245tdE*c(Z>T^yM^J^&£, 
FR1, 2, 3, 4^i~5VL 

(2) ia^lJ#^-:265, 267, 269, 271tCfB<g(DT^/liia^J^^^, FR1, 2, 3, 4£ 
^"i-^VH, :&J;UWJ#^-:272, 274, 276, 278^fE«(DT^y^ia^Jd^§, 
FR1, 2, 3, 4^-T^VL 

(3) IB^J#-^:279, 281, 283, 285t£fBi!c<^T5/l^ia^J^ib&3, FR1, 2, 3, 4^ 
Wi~5VH, *5j;t^WlJ#-^:272, 274, 276, 278^fB*!^T5/^ia^ib&3, 
FR1, 2, 3, 4^-T^VL 

(4) IE^lJ#^-:298, 299, 300, 301^?EiK<DT^^ia^J;^ib&3, FR1, 2, 3, 4£ 
#*f^VH, *3j;UWJ#^-:302, 303, 304, 305^fE*c<DT^y^ia?iJ^ib&§, 
FR1, 2, 3, 4^rr§VL 

(5) ia?IJ#-^-:298, 299, 306, 301^*^X5/^13^^3, FR1, 2, 3, 4&r 
Wi"§VH, :&J;UWlJ#^-:302, 307, 308, 305^fE*Sc<^T5/^IB?lJ;^ib&5, 
FR1, 2, 3, 4^T1-3VL 

[0070] (XII) 

IE?U#^: 264^fE^T5/^ie^fb&5^f£ (VB22B : sc(Fv)2) 0 

[0071] ±md—(xii)<D\,^nfi^mm<DT^;mmmK^^xixfeMWL<vT^ym&m 

t&, ^3*c, ^P^^IF/^fcfWA^^, ^^o(I)-(XII)(^V^-rt^^^-fE*(^fe^:#:^ 
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[0072] ^m^^tmmmimm^j^^^mmir^ti^^ mmm^x<^ 
btittmtisX^ m^^iz.mm^mAir^m^hthx\^ 0 m^, 

^m^X&m-f, ^5L#^^J^^ft^&(Hashimoto-Gotoh, T. et al. (1995) Gene 
152, 271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500, 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456, Kramer W, and Fritz 
HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel,TA(1985) Proc Natl Acad Sci 
USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85, 2763-2766) ^if^fflV^T 

mmir^t^x^o r^/m^mn^mm^^^xh^^o ^<dx?k 
^mM(Dm^r^/mmm^^^xih^<nmwc(DT^ym^mm^tcT^ym 

-rzT^/mm^ mm. 5or^ym^i\Hxm, &-£^<moT^;m&<f k ixh>9. $b 

[0073] T*;mmmfe, i^t^Mm<DT*/mmmm^<fe4¥&MT*/mmm^ 
?w<vm^mT^ym®mfrbmk^mftT*ymmmx&z>i)K ^mr^ymmm 

w k mmmmz^-rz m^^— ? Km-r^m^r^ymmrnxm^-r^t^ 
mx£<%ibnx\^ 0 mm-r%T^ymmmz.&\,^xu, r^ymiMm^m^m^ 
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Xit, i^7KttT5/^(A. I, L, M, F, P, W, Y, V) , |fekttT5/®KR, D, N, C, E, 

q, g, h, k, s, t) , mmmmm^m-r^T^ymiG, a, v, l, i, p) , y^mm^rn 
m^-r^r^mis, t, y) , mnm^-^\mm&^-$-z>T*;wt(c, u) , #/mfv 
m&xfT^^mm^ir^T^/m(D, n, e, q) , mM^mmm^m-r^r^ 
skr, k, h) , ^M^mmm&m~rz>T^ym(H, f, y, w) zm-fz^ttftzz ( 

[0074] ^r^ymMm^m-^ixi^mn^r^ymm^x^ ^p^t^/x^fm 

^^J^tt^li^F-r^i^fi-r-ei-^I^tLTV^^CMark, D. F. et al., Proc. Natl. 
Acad. Sci. USA (1984) 81, 5662-5666 , Zoller, M. J. & Smith, M. Nucleic Acids 
Research (1982) 10, 6487-6500 , Wang, A. et al., Science 224, 1431-1433 , 
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) 

O 

[0075] ^m^m^r^/mnm^mwcm^r^ymmmmM^nt^ma^ ^ 

FLAG (Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ) , 6j@CQHis (£;* 
^-vV) B.&frtbt£%6 X His, 10 X His, IST/Vx^*? (HA) , thc-myc(Diff 
>t, VSV-GP(Dif>i\ pl8HIV<D®rK\ T7-tag, HSV-tag, E-tag, SV40T#L,jj§C<D$f>t 
, lck tag, a-tubulin<D$r>t, B-tag, Protein C ©Hfo^O^^CD^^^K^KJBi" 
5-£^-C#5 0 ^/ c , *^BJ!(D^#:i(Dga;^^#$tv§m<Z)^y^^K^L-C{*, 

GST(^/V^^-S-h^^7^— if), HA(4>7 y^^mMm) , 4 
J>.y^n^)>"&nm^ p-tf^fh-yf— if, MBP(^/Vh— ^IS^^^If ) ^ 
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[0076] m^i-^^rtt^0^i-^lHJ^^^^v>^M^fe^i: t 9, 

[oo77] ±tm-(xn)(D^^irn^(D^mmmir^\i°h-y o ^mmir^m-i. svvr 

(xii)(DV >T ix*^trLfrj&s»«-r5^h— ^Sra^©^ife^ £t>Sfc$£U 

[0078] «§K fc*3l >T«, m?m^- : 2lC|Bife©r^BIE^J^^«*/L#:dS|gfl»'r5^ 

S^lffcte:. thMpl(D26# @ <DGlu£>£>274# g <£>Leu3rCtf>|g*& 0*lXfS189# g 
<DAlajO>£>245# g 0>Glytf>fa*& $£>^#F£lXte:213# g (DGln#>£>231# g ©Ala^ 
-e^M^Bab-CV^i:M§^o lot, t:hMpl(D26# g — 274# g . 
«189# g -245# g x fc5V>f3213# g ~231# g (^#m*^S&#3>#3&W 

[0079] fchMpKDT^/^ga^J (Ba^J#-^: 123) <D26# g — 274# g x fc5V^2189# g — 

245# g , fc^v>«2i3# g -23i# g (Dmm^mm-r^m^ mmm^^^ 
m^x'on^t^mxh'o. w%.tf* tbM P i<DT^;mmm(m*m^: 123)026 

# g — 274# g , >tel89# g —245$ g , >f3213# g —231$ g <T>^rff- 
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[0080] *mmtes ±mi)—<xn)icmfc(D#Ltti&mi&irz> 0 «§k<d0£li^$io-o 

[0081] &tt#&mY£. *mM<Dffifa&=i-}?1r%7$yx?u*?~};\ i&tYS&tfvxfuir?' 

mm (DNA) *^»yai?^fBfe (RNA) m<&&mtitcfem&Mfabft%m&i£X$>Z> 0 ^ 

^ri-^^^— K^-«DNAS^5rt^T?#5o r©±5'&DNAt*3SW©aHy^l> 
^-^•K^-a^tLSo 'M^W^-tf— iXa^&flf (Sambrook.J et al., Molecular Cloning 
2nd ed., 9.47-9.58, Cold Spring Harbor Lab. press, 1989) \^M^KX<^abtlfc 

#tf5^{f £>*t5o ^by^^fcfc&ttfcfii, /^^y^Vif-^a^(D^^*5 
V>T, ^X.^42°C, 0.1 XSSC, 0.1%SDS<DgiWX&>V), 0*b<f*5O < C, 0.1 XSSC N 

o.i%SDS<D^#-e*>s„ J;f90*bvvN^y^Vif— ^yw^tLttt, ^hy 

bfVbo m^YV^J'^yt£4kWb\^ f?fJX.«65°C, 5 XSSC 

^-r^#y^^w^K^^j^^j^#fe^§ri:^^#-e#§ 0 fib. /MV'yy-f-t? 
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[0082] z.fhh^ztw^— ^Bi/&ffi^mfc^mm&mz£V)mbti%tfv*?u^h* 

±<Dm—^miTo ^J^^(Dnm^^:^ir^a-i, ^Citfc (Wilbur, W. J. and 
Lipman, D. J. Proc. Natl. Acad. Sci. USA (1983) 80, 726-730) Kt^^COT7V=tV^J^ 

[0083] ^m(D-<??—b^x\t, mzss., jcmm&m^ibirzigr&Kfe, 

MWiMZ-lS, JM109, DH5a, HB10K XLlBlue)?5:if-C^:a^li#S$^:^:ftfijBlt" 

sterna ±mmxmm^n^t^(D^on]^h^ ^hK^m^m^nt^mm^m 

Sotted teA;hfr<DMM(T^^yy^^h^4?V>, ? 

&V\, ^<?#—<DfflbLXtZ, M13^^<^— , pUC^I^^— „ pBR322. pBluescript 
, pCR-Scriptft^^fib^o cDNA(D^>n— WfflL^ g #}b\, 
fcm^r, ±B'<??—<Dm^ #1*1 fcf, pGEM-T, pDIRECT, p77f£b&mfbtlZ>o 

[0084] jz&m&^pf—tLx^ mz. mu^??—^mx&% 0 bLx 

Dt£±MW€&^^\ZfrK, #^JM109, DH5 a . HB101, XLl-Blue&if^fiM 
bUtm&lz.&^Xte, Mmx?j}^£<mmx%%£5tj:y p ti^-?-^ #|xJ3\ 
lacZ!7°n^— (Wardb, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB:/^— (Better^, Science (1988) 240, 1041-1043 ) ^fcJ& 
77y>tt~¥—tj;b&m<>X\s^Z.b&7fBSXX&Z> 0 Z.fDXyte^f—bl^Xl^ _k 
f2-<^— C0ftll^pGEX-5X-l(7T/W^T|±M). TQlAexpress system! (^rT^V 
*±Mh pEGFP, ^fc«pET(^(D^, ^«T7 RNA/Ky^:7 — if ?r^?i,LTV ^<5 
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BL2iaW£U, jfi&tf hfoZ> 0 

[0085] <<99—\zxz^ m^^-^m<Dti^)(D^'i-/vmm^^tix\ ^xhx\ > 

<g\ pelB^^/Vge^lJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) SM£E!*t";h/i£ 

[0086] Mi^^i^, ^wo-^*— £L-cra\ BffL»^**(D^ja^^ 

— (f?!l;U3\ pcDNA3 (^>1f hP^V^tM) ^\ pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322), pEF , pCDM8) , M (Mk.^ 

Bac-to-BAC baculovairus expression system J (^fV=3BRL|±M) ^ pBacPAK8) x 

{i\ pHSV, pMV, pAdexLcwh Vhnr>^/K*ft*^^SI^^— (^;U3\ pZIPneo) 
, mm&M&mU^??— (FfJ;U3\ rpichia Expression KitJ {^>\fYn^f>^M) ^ 
pNVll, SP-Q01), feffft*©^^^^- pPL608, pKTH50) &mf 

[0087] CHO|0J3£, COStM, NIH3T3|fflJ3^<Dib^lfflJ^-e<D3i§Ja£r § W^L-fc^-^^^ 
. mm\HXm^^tMZ.^WJ:-^^—^— . 0!l;tt£SV4O:7 p t2^~*— ( 
Mulligan^, Nature (1979) 277, 108) N MMTV-LTR^n^e— , EF1 a :7°P^e— ^ 

— (Mizushima^, Nucleic Acids Res. (1990) 18, 5322) , CMV7°n^e— Jfcif^^F 

G418&^) \c£Qmn^Z£5temMmft&fc*)&ftirti& 
£ib^£?*U/\ ^(Dj:5^#tt^i-?>^^— £L--Cte, 0!J*.if , pMAM. pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOP13&if flS^lf 

[0088] $ib^, s^^c^^-ism^ ^o, mrt-eoit^ont °— m<7)mm& 

m^m-r^^^—mx.^. pCHOI^)^#AU ;*hhVdMr— MMTX) tCtt) 
SV40 T^Lj®^?ai-§sl^^^fe#:±^^oCOS^HJ^^ffl V ^TSV40(D1gMi2 
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^v^=3r^— if (TK) ^II^df-i^-^^T-^^^y^iy/vh^^^^ 

9-if (Ecogpt) m.&*. ^n^mmm^mm (<&&) at^^^«r^t?^i:^-e#s„ 

[0089] ^&fd*5V>T»v^\ R^^— Sr#^BBJia^#A-t-«o tf s a£A& 

m^mtvxmmir^t^^o ^v^f^h*m^<Dtiib<Dm^m^ m vitrei 

iWn vivotf>0£^j&5fc5 o in vitro<D0£^b-Cte, JPRjjWJiaSr'ftffl , t"50^5R 

[0090] itiis^fflt^i^, mwmsfc&mMzm^ 
%z.t&x%z> 0 mmmmt^xn, m%mmm, m*.t£. choo. e xp . Med. (1995) 

108, 945) „ COS, 3T3, ^rcn— x% BHK(baby hamster kidney) , HeLa, Vero, M£ 

MK.i-tT^V^y^^/^&MkiValle, et al., Nature (1981) 291, 
358-340), S>5V^B£tfWJi^ Sf9. Sf2L Tn5tf5£n£>*VCV^„ 

W03\ CHO-DG44, CHO-DXB11, COS7|fflJl&, BHK^fl£#W}I^fflV^iL3o Wi 

tf— i/ 3 y&, y^7^^V3^^co^-&-etf5-^^W^T^o 

[0091] W#/MtbTte:, ^^T^-^#^(Nicotiana tabacum) S35<DM 

f-^^^ir^(Saccharomyces)JS, 0tRfi. f"y^n*-fe^-fel>lf 
(Saccharomyces cerevisiae) , i^5/^7d5"fe^.*/K^^(Saccharomyces pombe)^: 
Jtftg, T^^/V^/K* (Aspergillus) I, T*^/l^/K* • ( 

Aspergillus niger) t^hflX\^ Q 
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[0092] mmm^mm-r^m^, mmmm&m^^m^&&z> 0 mmm^tvx^ ^ 

BM(E. colih Mz.^ JM109. DH5a , HBlOim^mfhtl. ^£>ftH. teM^ftl 

[0093] ^m\zm^xm^^x±mm^m%&&mmi-%o ge^wy^^fFx 

DMEM, MEM. RPMI1640, lMDM&$.IB1r%^t&XtZ) 0 ^<D^ FBS. 4^fti£lk 
pHte\ ^J6— 8-efe§<D^W*bV\ jgUfi, M^, ^330— 40°C-e^3l5— 2OO0#rs1tf 
[0094] — ^ in vivo-e*°y-<^K^^$-frS^^bTtt, #!|;Ui, »^Sr^ffl«0^ 

[0095] mm^mmir^m^ mimmm, sa^v^I4^^ 0 n£? ls»8j£l-c 

-^3% fc^v\ ^i^BV^£#n:#3(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 UffUSKj^fflV ^5^^. h^^v^— 

WEbert, K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0096] li^ufi, m^#^£fflv^^-c^3o jjjzi&m \^m&. g w 

C\(D^4^<D{^mfab^^(D^i^n^C\t^X^^(Susumu, M. et al., 
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Nature (1985) 315, 592-594) 0 

[0097] mm^m-r^m^. mtt*'^*m^z±&-v*z>o ^^v>§i 

pMON 530l!ijf AU SrT^n^^-y^-y^rV^^C 

Agrobacterium tumefaciens) (DX.D^^ ; T})T\ZMM'^> 0 Z.<0'*9*rVT&#s*a^ 
#|xJi, ^^T^»^#A(Nicotiana tabacum) {O^ffe^iir, ^^^^HJ^Bfr 
M<^>fei:^Sr#S^^^ s "C#S (Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
131-138) 0 

[0098] yiia^^ifrH:, litfctej&HJ^ (««4if) 3&>£>J|i«U H« 

[0099] ^o-7b^77^f-i:Ltli, flJfcfiT^-rrv^vr— ^n^h^^r— , -r^-^^n 

Vi^rh^fy74 — h>f\%> (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ZJc\&><r>9w*?\>? : y"7 J— ?Kffi^n-rh 
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<4>'G#9J»&&tf hfr%o fflX-tf, T'v'r^A&m^^X^bVX, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)^^^(f hfrlZo 

[oioo] fs:^^<Dmmmx\mmmm^m&m^mmm^i¥m^^ti^, 

[oioi] MpU^^r^^fi^^^^^^&^i^^i-^^^^-e^^ 
[0102] ^/v^L^^i-§^{moj;5^i-tL^J;v\ 

Genebank:NM_005373^^^$ttf'Mplit^^-/T^y^IB^J^?i,i-§ri:^j:o 

(DthMpl^^^^W^^KD^ife^M-r^o 

[0103] r(D|tMMpl^>'^^^K^^i^^bTfflV^§ 0 MpKDfP^^ 0 

^BJ»^MPL^#:(D^a^Mpl^±^^t>-7 0 ^#^(Dt(D^^$tL 
, «Pj!(D^LMpl^L#:^{tMi-§fc^(D^« N Mpl^-ht-#^i-§^t°h-^ 0 ^ 

[0104] ^^-e^s^tL§nf?Ltt^^L-c{*, #^^^tL^(D-e«^v^s N mmm 
^K^mir^mmmt(Dm^^^xmnir^(Dtm^<,-^ma^if^ 
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<5 0 

[0105] m^m^mm^mir^ia^ &to<D&miz.ut&<>xftt>tiz> 0 m%.&. - 

t>tLZ>o Mfctftia^ JgfNrLJBC^PBS (Phosphate-Buffered Saline) 

[0106] -(DXyKm^imm&^u skm^^jfrn^i^u^/^^M-i-^^mm^fc 
[0107] mmf&&mmtm&£ti%m^<Dm,mmti.x, m%myo<D^ti-^mm&m^^ 

% Q ^(D^m— ^mmt, <&%\(Dm* <£>«4*, 0!l;ifc£. P3(P3x63Ag8.653) (J. 
Immnol. (1979) 123, 1548-1550) , P3x63Ag8U. 1 (Current Topics in Microbiology 
and Immunology (1978) 81, 1-7), NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) „ MPC-11 (Margulies. D.H. et al., Cell(l976)8, 
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21), SI 94 (Trowbridge, I. S. J. 
Exp. Med. (1978) 148, 313-323) , R210 (Galfre, G. et al., Nature (1979) 277, 

131-133) mmmiztfimztiZo 
[0108] Mm&m®i&t^v—^miMb<Dmmm&te. m^ma^iwjjm, tz.tk.yf. 

, ^T— 7— t^/V^T^>h(D^^ (Kohler. G. and Milstein, C., Methods Enzymol. ( 
1981)73, 3-46)#^TCTfT5-£^-e#3o 

mmmm^xmm^ti^o m^mmtuxi^ wm-f^j^u^j^— mpeg 

^/v^/v^^m^mmM^mMmmir^thx^^o 
[0109] ^mmmt^^-^m^t(Dmmm^i^MK^ir^-t^x^ 0 m*.t£. ^ 
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[0110] iiMMi, mm^&mmt^ti^m^t(Dpjf^m^mmmmm^xx<mi 

&U ^^37 o C@S{^P?abf'PEG^(#!Jx.«TO^^-il000-6000@S) £ii 

^30-60% (w/v) tf>fltg-t?8&bnu l^fSiiiaot g MkirZM&mMi^zf 
taK^i^^, r^/^y^joj; u^v^-^tp Jg#$D -e^ai-^^-i^iH 
[0112] thw^ib^^^:j^^^L-c_hfs^^^yK--^^#sftji^, thy^s£ 

rnrntm^-^. u^^^^^^m^v^w-^n^thx^ 

WO 94/25585 ^§-<kf&. WO 93/12227 WO92/03918 WO 

94/02602 ^m0M) o 

[0113] rcoi^t-bTf^M^tL^^y^n— ^-/v^i#:^^i-§^N-r^yK— ^te, mig<D 
n5mxfo% 0 
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irZ)Z.thPlfi&Xh%(M?H*£s Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 
767-775, 1990#fR0 o 

[0115] WM^W-*M*E~tZ>^y*yV—~^frh, #lM P 1#l#:<Dr]-^ (V)^ 

^kfe(Chirgwin, J. M. et al., Biochemistry (1979) 18, 5294-5299) „ AGPC?£ ( 
Chomczynski, P.et al., Anal. Biochem. (1987) 162, 156-159) ^CiWf oT^RNA&- 
H$gU mRNA Purification Kit (Pharmacia®) #^^LT g ^<DmRNA^li$ii-§ 
o ~£fc, QuickPrep mRNA Purification Kit (Pharmacia®) ^ffll^^-HdJ^mRNA^r 

[0116] mhtlf'mRNAfrh&&^mm&m V ^T^t#:VUi^(DcDNA^j^i-§ 0 cDNAfD 
-rM^cf^U AMV Reverse Transcriptase First -strand cDNA Synthesis Kit (^.^k^X^ 
Wm^f&^^XftDo cDNA(D^^*5j;tJ?iii|iM^T5^^, 5'-Ampli FINDER 
RACE Kit(Clontech$^)*5j;U?PCR^fflV^c5'-RACE^(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A.et al., Nucleic 
Acids Res. (1989) 17, 2919-2932) ^&$.f$irZ)Z_btfX^& 0 

[0117] nhfitzFCRmm^h g Mti-zDUAmx&mmu DNAw**£-t-5„ ^ 
z.ti£.9ffi&z.'<?*—&ftMu *mm^fcmM.xtt~—&mi i Lxffim 

s« (cni» sra— KrsDNASrg-^rrs^m^^ — 
tons] ^0j-e^ffl$tt^Mpi^:#:^iti-^i-», asr. 
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•So 

[0119] m^Mte^cD^m^ Hgt-fctiUESra— K*T5^y^i>^KSrSU>* tc^l^ 

fe^*-C^J:V>(WO 94/11523 ^«#flft)o 
[0120] T=fe*hEH££fcJ:. S^^if^^^^^^i-^^^j;^^ JWliartlO^ 

o 

[0121] — Mpllz:ttirZ>T=?~xhm&b^ &mMXltt<DMMfaX*&Z>i&!fm 

[0122] MX-ti. mMim^mm<DXoKmmmm^mm^T^^hm\^mmir^m^ 
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W%.t£* G-CSF^3£fl^ mpU neu, GM-CSFg^#\ EPOg;^#:, c-kiu FLT-3#&- 
mfZ>Z.b&X*%% 0 &&&&&S£ltZ>1Mti&£lXtt:* 0!l;tfi, BaF3, NFS60, 
FDCP-1, FDCP-2, CTLL-2, DA-1, KT-Z^^if Z>Z.b&X%% 0 

[0124] T^^xhm&mmirz&izm^^ikmmmtvx^ m.mm$/yj& 
mmtemk*mfe^m^h%mmmttzt&-e%z> 0 mz.&. mmmMceii free 

a SS ay)(Dmm, M^(cell-based assay)<Z)^fJ! N fflj$3l<^fjf, ^f^^O^^ffl 
V^~^-^3 0 te^a^^o^s^LX^, g|*KJ£^^^J^ DNA, RNACOm 

m&Tf/xfemmftmt&m^^b&xzzo mm^bvx^ m%.&. r^ym 
mm&Rfc. jUTkRfo, m^ms.^ mmmmKj&m&m^^btfx 

^^#^-r§^^^«(Dy^ft^m^^-rs^^-e^§ o mm^mmbi, 

-as, jHajiao^msio^ft, m«\ m^ir^ftwjttr/xttaw^ft, mm 
m^mt, mmk^mK nm^mt. m^(Dmtm^m\^^.b^x^ 0 m 
*k®mbvx^ 5rm?>s<?K. mmtfcm, m^^^w. hirna^mv^ 

Ltoi^tt/^i-tt, mmmm<vmk^&m^^z-btfx^Z) 0 z*i*><DMm<D& 
4knmMTx<Dmmxmm~r%z.b&x%z> 0 m^mtbvx^ ^m^m^ ^ 

»rt^@(o^ft#Mv>§ri:^-e^ 0 mffomm&b\.xfe, msmmm 
mm-^fcmmmt^mmmbir^b^x^ 0 ^^(DmmtLxrmmm 
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[0125] £ftfc©#W^&S8^5:frfe£LTra\ #^$TO3:&<, Mi, ISfe, 3£ 

m^tw^y^—^m, mm^/^^—^xmMir^b^x^ 0 
[0126] &tt&m&. *&m<Dffifc^mirzmmmtft®&mm'rz 0 *mw<v#Lfc% 

^Wi~aiM^IL^^ife/J^^^^^(Dm^^J:t^/^c^^^^WffiT*fe§ 

[0127] *&m<D&fc&mmmj&®>tvxm^zm&iz.^ mmm-^^mxmm 
1km. mrnm. Rmmim. ^mm. mm&k -^/k mmm. ffi&MK 
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[0128] a#^(Z)fcfe(Dtemm^^«at^ffl^^^^J;5^'<t^7^^v^TM^^M^J^ 

m^mtimm&k m«r/v=*-/K Md^ma^^y—/^ mr/^ 

[oi29] ?ft«^LT{i^v^, ±&m$hbf tbti, mtiffimfflkL,x&M.mk'<^si', 
^^/vT/^—/vmmvx-hxw ^ mmm, m^m^mmmmm, mm 

^-/k 7x;-;>, m4mikmkm&^xh£\<\ mwgstit'&Mmfemm, mm 

[0130] n^-m^<mm n n^xm, ^w-m^n. mmm. m^^-mm. mm 

[0131] */c, m^~(D^m. mmz£ym&&ttm&M$iir%z.k&x%z> 0 fasten 
— m^^i^mikghtc^omoimg^hiooomgcommxm^k^mxh^o 

FJx.^, B#&fc«90.001 — 100000mg/body(Df5H"eS-^-i^jl^^i:^-e^ 

$&xh%a 
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[oi32] sir. *mm&mmwiz£V)mMiz.mmirz>t)\ ^mm^tihrnmrnimm^ 

1.1 MpmWtBaFZmft&$i<DM±L 

^^thMpl cDNA (Palaciosib, Cell 1985;41:727-734) (GenBank#NM_005373)&- 
PCRiCj;«9iii|iSb, pCHOKHiratafe, FEBS Letter 1994; 356 : 244-248)<Z)DHFR}frfK 
^m^gMfc&l&^U HEF-VH-g y KSatob, Mol Immunol. 1994;31 : 371-381)CO 
Neomycinfttt«f5^mMi^#Ab^?a-<^-pCOS2^^n— -V^U 
pCOS2-hMplfiill^*^Lfc 0 

~kfc #^^1f>V#M^&7^ttftLfcTotal RNA^ibSMART RACE cDNA 
Amplification Kit (Clontech|±M)^fflV>-C, ^^flf/VMpl cDNA (ie^'J#-^ : 164) 

=- l/fUto ^btltiX—?^ /VcDNA£rpCOS2 ^#AU 
pC O S2-monkeyMplIull^BlgLfc 0 

££>^, ^feft^^Mpl cDNA(GenBank#NM_010823)£PCR^i*9iti|iMU pCOS2^ 
#AL, pCOS2-mouseMplfull^B^bf' 0 
[0133] (20^ g)^rPBS^!S^L/cBaF3|fflJ^(lxl0 7 cells/mL) iCfM'^U 

Gene Pulser^^M^P;!. Gene Pulser II (Bio-Rad|±M)^fflV>-C0.33kV, 950 fx 

BaF3|BJ^^lng/mL^^--r^— £^3^3 O^T ^ mIL-3, Peprotechf±M) ^ 500 ^ 
g/mL Geneticin(Invitrogen|±§!J\ 10% FBS(Invitrogen*±M)^frRPMI1640;fc#i& ( 
Invitrogen|±M) IzMZ-XMik^ fchMpl^?flBaF37M$c(.!^T , BaF3-human Mpl) 
. lM^Mpl3§MaF3$BJi&$K£*T^ BaF3-monkey Mpl) *5 J:U?^^^Mpl^?aBaF3^H 
JMKWT, BaF3-mouse Mpl)«r»£Ufco Ing/mL rhTPO(R&Df±MX 
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10% FBS^&>RPMI164Oi0i&£fflV^-CI#^ $t^Lfc 0 
[0134] 1.2 Mpm^CHOm^M(Dm^L 

Flow Cytometry%m^^femWm<DM&m&n%fM^ ^feftMpBtfc^- 

pCXN2(Niwa£>, Gene 1991; 108: 193-199)<DHindIII$lM£f-pCHOI<£> 
DHFRMfs^^M^if ALT, ^^^-pCXND3<H1^Uco 
pCOS2-hMplfiilk pCOS2-monkeyMplftill*Dj;tJ«pCOS2-mouseMplflill^^M^b-C. 
His-tagBa^lJ^tP7°7^--^fflV^TPCR^J;«9Jti|iMb/c#Mplit{5^-^pCXND3 
f^n— -y^L, pCXND3-hMpl-His, pCXND3-monkey Mpl-His*5 £Tf 
pCXND3-mouse Mpl-His£:#NgLfco 
[0135] i&$LfiL&'<?#~ (25 ju g)^PBS^l§^L;fcCHO-DG44£Bfl&(lxl0 7 cells/mL) f£ 
JI-p-L, Gene FUser3r^^yMw!J[JX^ Gene Pulser II (Bio-Rad#^$rJBV vri.5kV, 
25 FD<Dm-*X«s</l<X$:Mx.fr 0 mWHxtf— ^a^Mffl^J^itfc^AL 
fcCHO£BJ!ft^500 m g/mL Geneticin, lxHT (InvitrogenttM)^ t?CHO-S-SFMII 
mMlnvitrogen#M)lZ.MX-XmtkU thMplBH-CHO^JiM (J^T^ CHO-human 
Mpl)*DJ:tJ ? i^/^Mpl^^i i CHO|fflJi^(J^T^ CHO-monkey Mpl) *d £U^:>;*MpP3l 
JSCHOtMWCJ^T, CHO-mouse Mpl) Srflfr&Ufco 

[0136] i.3 -pjmmtbMpi^^f'M&mwi 

fchMpl(D«^fJ|« (Gln26/6^Trp491) (DT^^FLAG^^^#*Pb/citfs^^ 
f£$gU pBACSurf-1 Transfer Plasmid (Novagenf±§!0 CDPstI-SmaI$Mi^}f AU 
pBACSurfl-hMpl-FLAG^f^SbfCo $cV^T, Bac-N-Blue Transfection Kit( 
Invitrogen) ^ffiV vC, 4 ^ g(D P BACSurfl-hMpl-FLAG^Sf9^Ji^^^Abfc 0 *g-#3 

[0137] #fettfcJ§^_h^MV>T, WT^i^^W^MthMpl^^^^W^MLfCo 1$ 
#_L?t£rQ Sepharose Fast Flow (Amersham Biosciences|±M)^^^$^:fc^^, 
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50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)£rfflV vt}§ 
tfJUfc„ MtfiW&Fl-AG M2 -Agarose (SIGMA-ALDRICHf±M)^®*£-^fcm^ 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^fflV^T^fflb^l 0 Wb 
\Z.\M Tris-Cl (pH8.0)^j;«9 fpfPL, PD-10 column (Amersham Biosciences^!©^ 
fflV^T, PBS(-), 0.01% (v/v) Tween20^g^^fo^i 0 W^t^W-MUpl^^ 
fl^shMpl-FLAG^i-So 
[0138] 1.4 thMpl-IgG FcM-a-^/^WvyMM 

thMpl-IgG FcM^^^MMi^a, Bennett £>CD;^ife(Bennett^ 
J.Biol.Chem. 1991 ; 266: 23060-23067)f^oTf^Mbf-o tr-Mpl<D£BJ§&^Jti$ 
(Gln26^) > ^Trp49 1) — Ri~ Srfc MgG- y 1 <DFcfJiis£ ( Asp2 1 6«t «9 O Tfcfc 

Kf S^E^UCjgJteU, jg^gP^Fusion Linker^LTBstEIIgE^K 
T57^Val-Thr)^#*PLfc 0 v^^vVgE^Jte. fcMgG H^rT^^©V^/W^ 
^K19T^/lfc£rtefflUfco #£>*Lfcfcr-Mpl-IgG Fcj»^^-?^@at^S: 
P CXND3 l£^n— —l^U pCXND3-hMpl-Fc^«^Lfc 0 

f^KLfc-^^— (25 ju g )^PBS^^^bfcCHO-DG44|ffl|^(lxl0 7 cells/mL) i£?JI 
-^U Gene Pulser^^yMOdnx., Gene Pulser II (Bio-RadtfJ©&fflVvri.5kV, 

fcCHO&BJfe500 n g/mL Geneticin, lxHT^tf CHO-S-SFMIlJ^ifif^Px.TaS^ 
U shMPL-Fc^JaCHOlHJ^^ (CHO-hMpl-Fc) ^SfAELfco 

[0139] #e>^fe^3l_bSfSrffiv vr, i^T^ £5 ^thM P l-i g G Fcj»^^*7SC«rra*tL 

/to 

i#^_L?#£:Q Sepharose Fast Flow (Amersham Biosciences|±M)^®^$-fr/ci^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)^fflV>T?§ 
(HLfCo 2§tti?££rHiTrap proteinG HP# (Amersham Biosciences|±M) \Z.W6t^ 
0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^ffiV^ 
XmmisfCo mm%k. Ii:*>tClM Tris-Cl ( P H8.0)^J;«9^nU PD-10 column 
(Amersham Biosciences|±M)^fflV^-C. PBS(-), 0.01% (v/v) Tween20^g^^To 

tc 0 mm^t^mmMp\¥>s<?>M%:hMp\-Fcb%fii-% 0 
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[0140] 1.5 shMpl-FLAG^fcf*BaF3-human MpKDrfe^^t^M^IJK— 7©It 

MRL/MpJUmmCrj-lpr/lpr^^^ ( £XT, MRL/lpr^O^, 0 /K* • — 

<9liA)£ffll^T, 8M#J:«9^S^^^bfc 0 ^[H^S^lOO/i g/EE(DshMPL-FLAG 
^d^^h^^T^^^^h (H37 Ra, ^h^-T^y^y^±M) &M?t, 
^3yftLtt©^Ti^#Lf'o ilMfeK^O/z g/^tDshMPL-FLAGi^n^ 

^T^^b/c 0 ^f+6[l];&S^Tofc^C>;*3ECTU SOjug/E^shMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCCJ^^A) t^V^M-BM^U^, Polyethylene 
Glycol 1500 (Roche Diagnostics^) &M^fj:fthm^%^bK£VMm&& : &ft 

ot-o n e xmATm^m ^xmm&n v \ Jta_h?f &mx ^-cshMpi-FLAG^fc 

^hMpl-Fc^@+@{t:L^A77V— ^cELISA*3j;lFBaF3-human Mpl^fflV ^ 
Tcm^mm^^mMtl,fc^J—^>^mm^fc 0 BaF3-human Mpl^ 
Balb/C^O^l.O x 10 7 MTolMP^fb5^ (DPall^fltlgftiS^-U l^ffll 
m^LfCo IH#^«^^J:«9^^^yK— ^fEMU BaF3-human Mpl^fflV^ 

[0141] 1.6 ^thMpl^f£<Dfi?#f 

^f«S^^r^^IgG (gamma) (ZYMED*±M)£T/V#y:7;<r^:7 T y-i£ - 
-^r^r^JL-^^^ IgG (gamma)(ZYMED|±M)^fflV^fc-^'>^IgG^^K^^ELISA^ ; ffV^ 
, Isotype<D#Ll^rfTlK^#:^y:/^— K^LT, GraphPad Prism (GraphPad 
Software, USA)^fflV>-C^fta^{«b, ^#lS©^frftofc 0 

^T^r^bfCo hMpl-Fc^l ix g/mL£&5.£5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )X^W^t'h<D^M^ 4°C^T^tfcSJ£U =»—" 7^1^ 

3 

L/Co Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) BSA)\Z.Xy^y^rly^f^M^:ff^fzM, '^Zf 

3 

V^—^(Dm^±^M^ ^M-CimmUl^fCo Rinse buffer (0.05%(v/v) 
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Tween20, PBS)l£T$5fc$£Ufc^ Alkaline phosphatase^f&UfcT^y^^^MftJ^ 
^C^ifr^Px., ^ja-Cll^ra^ebfc„ ^fef£SIGMA104(SIGMA-ALDRICH|fc&l)5r 
lmg/mL£&5J;5fcSubstrate Bulfer (50mM NaHCO (pH9.8), lOmM MgCl )\Z.%r%l 

3 2 

U£h<D&^ \ 405nm(D^3te-S ^Benchmark Plus (Bio-Rad|±M) ^T$(J^Lfc 0 
[0142] shMpl-FLAG*3<ttWiMPL-Fc^*|-t"5^'n'fiH4«, ELISA^J;*9fftiBjUb 0 t®L 
fcshMpl-FLAG*5j;r^hMPL-Fc^l ju g/mUCftS ^5^— TV^U Diluent 

W&gUfc^ Alkaline Phosphatase^Btb/c^^IgGfei#:(Zymed|±$^) &M?L, 

SL, GraphPad Prism^fflV^TEC ftSr^HiUt, 

50 

CHO-human Mpl^fc^CHO-monkey Mpl^dll&U lxl0 6 cells/mU£&£J;5^ 
FACS Buffer (1% FBS/ PBSHCfMWCo 100 ^ L/well£&5J;5 ^Multiscreen 

(Miiiiporei±M)(-^-ab, m^mm^.xmm±m^^fc 0 5» g/muo&sj;?^ 

#|Rb^«-h?f ^*PX., ^i^T30^l£cJ££itrfc o IfflJi^FACS buffer^TKU 
ft^U FITC^m^L-^r>^IgG^:#:(Beckman Coulter|±M) ^^DL, 7.R-B-T30# 
^SJ^$-frfc 0 Rlt^s 500rpnrei#Pfl]ja>[>U _htlf^£^\ FACS Buffer 400 li UZ. 
^I^U EPICS ELITE ESP (Beckman Coulter)£ffll ^X7n— iMMhU— ^trofc Q 
fH^f^L^ (forward scatter) RXli^W^iyt (side scatter) (D^h^i^-T^B 

[0143] ^#:©7^^bffitttt, TPOfjfe#ttii^t^^i~BaF3-human MplJsfcte 

BaF3-monkey Mpl^fflV>-CfNffiL-fc 0 ^M^^tl^tl^xlO'cells/mLt^X^iC 
10% Fetal Bovine Serum(Invitrogen1 : ±M)^'a'tPRPMI1640(Invitrogeni±B)^il^b^ 
60 ix L/well-e96well plate^&bfc 0 rhTPO (R&D|±^)5oJ;T>VN^^yK— ^J^# 
±mcDm&&M<9, ^-welH-40/i L^nx., 37°C, 5%CO £kWTX\ 24B#5gf£4iUi 0 

2 

10/z L/well-CCell Count Reagent SF (^X^'T^ttMd&MZL, 2fl#P H 1f#* ; ^^ 
450 nm<D®)teS(^f$655nm)^Benchmark Plus^TiUSU GraphPad Prism^fflV^ 

tec imnmvtco 

50 
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WT^iBtt^SfebMpl^ft:©^^ TA136ttBaF3-human Mpl&^-v^J; W 

[0144] 1.7 fehMpl^CftWftM 

J#^_hW ^rHiTrap proteinG HP^7^i^(Amersham Biosciencesf±§!0 tC^^^-frfc 
gHd, 0.1 M Glycine-HCl (pH 2.7)£rffll ^Ti§ffiLfc 0 ff^^lM Tris-Cl (p 

H9.0)i3iJ;<9ii:^f3:^fpL, pbst?— S^^f^rfTV \ ^v~7T—W&&'fsot^ 

[0145] 1.8 fehMpl^#:VB22B<D3zt 0 h— ~?<T)5k% 

fehMpl#L{£VB22B;^western blotting id^ffl lW^fc5l£5t«3HIJBU fchMpltf) 
f^MB^^GST(Dgib^S&ff^*^bVB22B(D^t 0 h-7 0 ^^fto^ 0 MG1 ( 
Gln26/^ibTrp491h MG2 (Gln26d^Leu274) <n^$fe^fo^fWCR$&W^, GSTg* 
■^•m&MtVXm^ti^X^ ^pGEX-4T-3 (Amersham|±) ^n—^y^f\Jz. 0 Zfy 

i!^j:5^IPTG^P^i^^i(9GSTg4^®S®(D^|i,«^b, 2B#f!*«fH- 
HffcSrHUlXUfco Sonication{CJ:9fi8$H& % XL-80 Ultracentrifuge (Beckman, Rotor 
70.1Ti)MV^35,000rpmT?305^'C>^^)^#-h?f SrHHtKU GST Purification 
Modules (Amersham^±)^ffiV^TftMbfc 0 10%-SDS-PAGEf31J;«9^g|^, PVDFflU^ 
h^^^r^U VB22B^!>.x£t#:£fflV ^western blotting^f ofc Q VB22Bte 
MG-K MG-2^Sbf'#^)^, VB22B<D^fc°r— ^°{iGln26^^Leu274(DfJ^^fc 

[0146] HkK, MG3 (Gln26/^fbAlal89) „ MG4 (Gln26^fbProl06) % MG5 (Gln26^£>Glu259) 
N MG6(Gln26^^Gly245)(D'Hg^i!GSTCOg!lj^Mfi^Mb|R)#^western blotting 
SrtT ofc$£^ VB22B«MG5, MG6£rfgf$5bfc#\ MG3, MG4^g&Bf6b&^ofc#;^ 
VB22B(D3zt°h— ^°«Alal89d^Gly245(Dj^ia^#^-t-§*^^7g$tLfc 0 £fb 
(CMG7 (Gln26£^Ala231) „ MG8 (Gln26^bPro217) tGSTCOM-a-W Jf Srff^bfP 
ffibfc^JH, VB22BteMG7£fgf$Lfc#N MGStelgBfsL^ofc*^. VB22B(D3i 
t°r— ^{*Gln217^^Ala231(Z)Mj22^#^i-^)^i!^^$tlfc 0 $^>^MG10 (Gln213 
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35>e>Ala231) tGSTCOm^-W&WtCOW^^WM^tlt^t^s VB22B£>rfr— :/ 
[0147] 1.9 ^hM P mi^VB22B(D^WMi^^(D^m&m^)m^r 

^hMpmi^B22B^mmm^KMp\K^'r^M^mu mmmiAx 

^LfcthMpl-IgG Fcm&¥^<?ntVB22B IgGtfD^WMi^KJt^^f^m&m 
tfjteMtfr&il'otCo Biacore 2000(Biacore|±M) ^Sensor Chip CM5(Biacore|±M)^ 

„ HBS-EP Buffer(Biacore|±M)^fflV^T1.25— 20ju g/mLCOVB22B IgG^MMU 
VB22B lgG&2ftfflWJQL>, ffi^-m^ntlWi^ HBS-EP Bv^er^^f^W]^^ 
^.t^mmm^nt'o Sensor Chip_h(DthMpl-IgG Fcgi^^^^«^^b/t 
VB22B IgGfi, lOmM NaOH^15#^^PL-C^^b, Sensor Chip^S^Lfc 0 
^/V77- iLTHBS-EP Buffer £rffll\ $t3gJ320 /z L/min£Lfc 0 
BIAevaluation ver.3.iy^br>oiT(Biacoref±§£) ; ^fflV>T, #^S~e#£>*bf;:ir:/U- 
— ^9AJ;5SJiS3gflfSSfeSrl|EtHLfeo VB22B IgG(Dfi?ptt^§&C (KD) fit 

1.67±0.713 X lO^M-CfeofCo 
[0148] [HJfe^!j2] fehMpl— *^#:(Df^M 

Ife#LfcfebMplin;#:<D tp-c, ^SH4*5J:r^T=?^hfiH4j6Sii5d*ofe233Blg 

^thMpi^:#:vB22B(D— &®m.ifcftMMl^\,^xBir 0 

[0149] 2.1 ^fchMpl^#:i^i^(D:?P— 

^7Lt:hMpl^L#:^0^i-§/N-r^yK— -^£<9tt£ijUcTotal RNA^rffiV^-C, RT-PCR 
f^^io-CiiiliSL^lo Total RNAfi. RNeasy Plant Mini Kits (QIAGEN^hM) £rffl V N ~C 

1 n gOTotal RNA^HgfflLT, SMART RACE cDNA Amplification Kit( 
CLONTECH|±M) £fflV ^^IgG2bfe^i^ie?lJ^^lM^^^y^^W 
^KMHC-IgG2b(IB^J#^-: 166)£fcte^?* k i!SSfJI«i&M^J»Mlft 
^^y^^V^Kkappa(ia^J#-i-: 167)£fflwr, 5'3*c$Stelitte^»r/t3: 
if<l>MU-c 0 ^^^S^«42 o CTTB#^30^r H 1^$^ o 
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[0150] PCRRj&$gi£(50 » L)©|^lr^l^to 
5 ju LCD 10 X Advantage 2 PCR Buffer, 
5 LCD 10 X Universal Primer A Mix, 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix LCD Advantage 2 Polymerase Mix 

(£X±.<Df&ftm ^^CLONTECHt±M) , 

10pmol(Z)'^j^^-y^^U^-^-KMHC-IgG2b^7 > c:»kappa 

94°C/5#F^. 70°C/10#^, 72°C/3^F^(Di^-r^/V^5[HlSm. 
94°C/5^m. 68°C/10#F^ 72°C/3^F H 1^i^^/^25[Hl^, 

[0151] PCRj^teQIAquick Gel Extraction Kit (QIAGEN|±M) ^fflV TjJn—Kff/V 
fl^MftRUtSU pGEM-T Easy-<^^— (Promega^tii) ^^ti— ^^Lfc 0 
ABI 3700 DNA Analyzer (Perkin ElmeH±§!03rfflV ^T^SIE^J^^bTCo 

^n— ->-^bfcVB22B H^rT^^(^T, VB22B-VH) ^^SIS^J^rBB^J#^- 
:117, T^y^iB^J^rga?lJ#^-:118, &£XfLm*jmn^(£lT, VB22B-VL) <Di& 

*is^ij^ia^ij#^- : 1 1 9, r^/m&^nmm^ ■. 1 20^i- o 

[0152] 2.2 fehMpl^ffcDiabody^il^^— <DftM 

5T^/mfabt£&V>Jj— @a?lJ£fflV^cVB22B— *#|Fv (£IT. VB22B Diabody)£r 
^ - Kt-^afS^ « , VB22B-VH^3 — K^a^^-03 i TJ?VB22B-VL^=3 
— K-r3«^<D5'«S^(Gly Ser) ^fb£lc3y>"#— Sr=i— Ki-5^SBa^!ISr#*P 

4 1 

/Co 

[0153] VB22B-VH(Dfj^"7 7^^—70 • 115HF(ia^lJ#-^-: 168) EcoRIgftfc-Sr^Ti-S 
J^CTfrU VB22B-VHCO^^^^— 33-115HR(ga^IJ#^:169) fct, 
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VB22B-VH<DC^«^3— Ki~3DNA^^W^XU 3&>o(Gly Ser) frbfifoD 

4 1 

y^VXi-§i^SIB^J^Wi-^J;5 raff-Lfc 0 VB22B-VL(D ffr^^7-r^-33 • 
115LF(@a^lJ#^-: 170) « N VB22B-VL(DN^S^^-Ki _ ^^IS^J^^t) ? ^ (Gly 

4 

Ser) ^ib£k£y^#— Sr=— K-r&fiSE^lU VB22B-VH(DC^^— Ki~S^* 
i 

SB^lJ^i-§J:5rai+bfCo VB22B-VL(D#^^-7— 33-115LR(@a^lJ#-^: 17 
1) te\ VB22B-VL(DC^i^^='— K-TSDNA^^N-r^y^VXL, ^oFLAG^ 
(AspTyrLysAspAsp AspAspLys/ia^JS^" : 172)^=3— Ki-^Sia^lJ^^U £fb 

[0154] H^PCR^&dI^T, VB22B-VH*5iU?y^— @a?IJ^VB22B-VL*Dj;I^y^— IB 

PCRSJ^^(50 L)©M^t^to 
5juLCD10XPCR Buffer, 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5 5/h(DDNA^y^9— ifTaKaRa Ex Taq 

10ng(DVB22B-VH*/cfiVB22B-VLjt'fs^^'a'tPpGEM-T Easy^^^— , 
10pmol(D^^^-y=f^^U^-^-K70-115HF, 33- 115HR*fc«33- 115LF, 33- 
115LR 

94°c/i5#r^, 72°c/2$rm(D^?/u$:5mEim. 

94 < C/15#ra,68°C/2^^^i^-r^^28[USm, 

mk K^mm^i2°c-Q^m\\m^t'o 

[0155] *t)400bp(DPCRM^J^QIAquick Gel Extraction Kit (QIAGEN*±$!0 SrffiV^ TJf 

v—^/vfrhmm^tM. &pcRm%d<D— v ^x£kt<d ^h-pcr^t 
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5juL(D10XPCR Buffer. 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 

2.5^.^^hODNA^?y^7— ^TaKaRa Ex Taq 

1 n LcDjg-PCRj^ (2mM). 

10pmoKD^^^-y=f^^W^-^K70 • 1 15HF. 33 • 1 15LR 

ttBCfoU&^ftfe : !k<Db&>9X&Z> 0 

[0156] *t)800bp<DPCRj^^QIAquick Gel Extraction Kit (QIAGEN*±M) V v(\ T# 

*y/i^k**SUfc8L f&|RBB£3ff EcoRi (^MitttM) *3J;ttffi!lRKB#3fiNoti (S 

?@^±^)-e^bbfc^^, QIAquick PCR Purification Kit(QIAGEN#:§!i) ^fflV^T 
JfifflSiU pCXND3^n— pCXND3-VB22B db&ffsRUfco 
[0157] 2.3 ^fchMplffi#:sc(Fv)23}|g!/<^— ©f^Jg 

[sc(Fv)2]^iai-§^^$K ; ^fNS-f~ ; 5^i6^, ti|3£<DpCXND3-VB22B db^rfflVN 
TJ^T^J:5^PCR^^J:«9^ffb/co sc(Fv)2»^(D#i|gjii^ov nt, 

[0158] ttCfcm, VB22B-VH^3— Kf 53t^^03'^C*3«tWB22B-VLSr=i— K1~3 
it^<D5'^S^15T$y^^^y^— (Gly Ser) £r=i — Ki-5^SBE^JSr# 

4 3 

*p$^3t^^ov>T, -tti^etbPCRifesrfflv^Titeb, jgis-rsr^i^ijfliie 
l/co zammmmzm^x, mmn^^—ttittemtut, vb22b-vh<d 

m^9^— VB22B-fpvu(7 7-T-^— A, E^J#^-:173)^ 5'«^EcoRI$lMi 
Sr^U VB22B dbC0Gln225oJ;U?Leu23^PvuIIg|3{5A^^^-r§J;5^^f+bfc o 
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VB22B-VH<D^^7 B 5M'-^— sc-rL15 (X^M^— B, BB^J#-£§- : 1 74) VB22B-VH 
(DC^m^— KI-^DNA^MVW-fXU ^o(Gly Ser) a>£>J&5yV;fr— «r=x— 

4 3 

K1-§^SBa?'J^^tJ ? ^VB22B-VL(Z)N^S^3— Ki-§DNAf^N-r^y^VXi-§ 

4£SE^J«rW*t"5£5fcR#L;fco VB22B-VL<Dgff^'7 P ^^— sc-fL15 

C, BB^IJ#^: 175) fi, VB22B-VL<DN7|c^Sr=— Ki-5J£^E^e>T^tJ:(Gly Ser) 

4 

d^^^y^-^-K«^BB^J,VB22B-VH(DC*«^-K«^SBa^J 

3 

[0159] H^PCRlcl*5V>-C, VB22B-VH*3«J;t^y>'^— E^!li:VB22B-VL*3j;t^y^— BB 

5juLO10XPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^.^5/hC0DNA^y^7^-ifTaKaRa Ex Taq 

10ng(DpCXND3-VB22B db, 

10pmol(D^^^-y=f^^l/^-^KVB22B-fpvu, sc-rL15£fctesc-fL15, 33-115LR 
94°C/ 1 5# m , 72 < C/2# <DiW/V&5 , 

mk ^stm^72 o cx5^-mnm^fc 0 

[0160] ^400bp<DPCRjg<K»£rQIAquick Gel Extraction Kit (QlAGENf±M) £rffiV^T\ T^f 
^^>^^iSLfef, ^PCR»3CD-i»fflV ^X^X~fcoX^ {-^^PCR^rfT 

5 ju LCD 10 X PCR Buffer, 
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^5/hC0DNA^U^7— ^TaKaRa Ex Taq 

1 ix L©f- PCRU^ (211), 

10pmol(D^J^^-yrf ^Vo^HTO • 1 15HF, 33 • 1 15LR 

94°C/ 1 5#fig , 70°C/2ftm CO-f-4 ?/^&5 [U^g , 
94 0 C/15#5^ ^ 0 Cn^(D^^)V^2mWM. 

[0161] ^800bp<DPCRjg^^QIAquick Gel Extraction Kit (QIAGEN^hM) $rffiV N »"C. TiS 
n-^;H^ffi^Lfct, IMSt^EcoRl (Sigmfc®*) *3J: WJRR^Notl 

m^±M)^Bi[:L-tl^Z^ QIAquick PCR Purification Kit(QIAGEN|tM) 
IfMU pBacPAK9(CLONTECH|±$i)^^t2— — pBacPAK9-scVB22B^fE 

[0162] JfclC P BacPAK9-scVB22B(DPvuII$M5L^#Ai-5if>i"^Mb/c 0 i^t^N^fc 
«^^itfcVB22B-VHi:VB22B-VL^(Gly Ser) ^ib$c5y^#— ^}g|£LfcT5:/^ 

4 3 

^—^i~^mi^^hKVB22B-VH(DU^^—^i-^mi^t(Gly Ser) 

4 3 

Lfc„ S WiffK-^tif^ 0 7-r^-Fv2-f (^-^-E, E^(|#-^:176)tt, 
PvuIlSMfcSr^U VB22B-VH(D5'«fiiJ(DlS^J^oJ;5^^f+bfc 0 @ ftjj&f^ 
^kjjZfy^f *v — Fv2~r (l/^f "V — F, ga?lj#^-: 177) H\ VB22B-VL<DC5»^=t — 
K-r^DNA^/N-r^y^VXb, ^^o(Gly Ser) d^fifeSy^— Sr=J— K^^BB 

4 3 

m^hmcVB22B-VH(DN^)^^—^ir^DNAlC^4^V^4^ir^mmm, £ 
felCPvuIlSP^«r^rt'5«t5^a9:tfbfeo pBacPAK9-scVB22B^M^L-C, WT^J: 
5i-PCR£fro/c 0 
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[0163] PCRRj&$§i£(50 u L)©|^lr^l^to 
5juL(D10XPCR Buffer. 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
2.5^.^^hODNA^?y^7— ^TaKaRa Ex Taq 

10 n gCOpBacPAK9-scVB22B, 
10pmoKD^^^-y=f^^W^-^KFv2-f, Fv2-r 

94°c/i5#r^, i^fcn^cD^^^mmM.. 

94T:/15#ra, 68 0 C/2^^^i^-r^/^28[HlSm> 

[0164] ^800bp<DPCRj^^QIAquick Gel Extraction Kit (QIAGEN*±M) V T# 
^Vk/^ibMMUhfL pGEM-T Easy^^— (PromegattM)— 
fc 0 ^SS^IJ^^, ff!iJPS^PvuIl(^Mitl±^)-em^b^^, IW^: 
[H]!|XUc 0 pBacPAK9-scVB22B^r$IJPil^mPvuII(S?g^±M)'e^^bfcm^. 0 
iRbfcK^MU P BacPAK9-VB22B sc(Fv)2£rfmUc 0 f^Mbfc-<^^-^$IJ 

Ps^mEcoRi (^MitttM) *3j:^jRR^^Noti mmm±M) x»mfcis±.m^ 

QIAquick Gel Extraction Kit (QIAGEN^M) ^BV^, ^tlieOObp^if^t^T^fn— 
^f/VfrhWML, Z&^L^??— pCXND3^^n— ^>^U pCXND3-VB22B 

sc(Fv)2£fmbfc 0 
[0165] 2.4 l!]#;*BJ!^^ffiV^^LthMpl— ^fet#:(D^fi 

CHO-DG44^^^fflV>fc—^^f*(D^^m^a»<^'ftMtt^:»J:5t-bT 
ftofc 0 Gene Pulserll (BioRad|±M) £J1 W/^Whti/Ku— ^a^&c^J^itfc^- 
iALfco ^m^^— (25 m g) £PBSM^bfcCHO-DG44« (1 X 10 7 »/mL 
)(D0J5mL&U&lsfch(D&7k±X10ftmftiM^ ^^M-#Uc^l.5kV, 25 
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— ^B^^M^fltzMMt:, 500 u g/mL Geneticin (lnvitrogentfc$l) Sr^tf 
CHO-S-SFMIlJgJftdnvitrogen^) KJj\\X.XmWiU ^mCHO«l*^:&Uc: 0 

vb22b sc (Fv)2f3\ ^(D^mx^mmmmm^xm(Dmm±m^mm^ti 0 
[oi66] cos7mfo&m^ft—&m&{£<D—i&&&mz&<D3& \zL-xn-otco mm^?? 

— (10 n g) MS(araW u cCOS7$BJi& (1 X 10 ? lBflft/mL) (D0.75mL&M^fch<D& 

10% FBS^tpDMEMi$it&(Invitrogen|±M) KMx., —We^^VkM\^ PBSXfltifc 
^^CHO-S-SFMII^Jfi^P^.T^j3 0raj##Lfc o VB22B Diabodyji, ^(D^irC 

[0167] 2.5 mm±.m^(DttthMpi-^mirLfc<DmM. 

y^^^JtvM&^lfBlsXnmVtlo i-/£t>£>Biacore 2000(Biacore*±®D^Sensor 
Chip CM5 (Biacore|±M) £i?5/bU ANTI-FLAG M2 Monoclonal Antibody 
(SIGMA-ALDRICHttM)^^^b^ 0 mM5mL/secXmm&^^^W,U 
50mMz?^/VT^&m^X^^fcttfo&MM^fz. o i^^/^^bfci^<Z)« 

^tfjb/Co Diabody^o^T<DfJ!2pnpte, dbl2E10(WO02/33073, WO02/33072#^ 
)&i&mU sc(Fv)2^oV>T(7)^2Pb r p«IWIC*^*^#o12E10 sc(Fv)23H£ffl 

[0168] 2.6 fehMpl Diabodyjoit/— ^^fetf^cDffM 

VB22B Diabody^glCOS7^J!&fo3VMiCHO^J§ft(Di^±?t^ 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-C I FMbbfcAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH|±§!0#7^®3f 100 mM Glycine-HCl(pH 3.5)X%& 
m^-frf'o ^mW^fis HC^IM Tris-HCl (pH8.0)-e^fP^f V\ HiLoad 26/60 
Superdex200pg (Amersham-BioscienceffiSO^i^ffl V ^X^fj^M^^^h^^^ 
— ^Tofc 0 Sf/VZ>M?v^hy97>(— (Ds^y^T—fe, PBS. 0.01% Tween20^ffl 
bfc 0 
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[0169] VB22B sc(Fv)2^^,COS7^BJjafe^V^{*CHO^BJSS<Dj^^_h^?r, Diabody*t$!i£|lf| 

20mM y>'^M ; Sn'S(pH6.8)-e I F^bbfcMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Ra<H±$8)*9AJ06^t. 250mM y^^»^(pH6.8)^|£pgl^?§ffiL 
fc 0 gfflB^ii, K^^iBJRSrfflV^aHilft, HiLoad 26/60 Superdex200pg#5^ 

^^^^L^Co ^CD®5>^ 50 mM Tris-HCl(pH7.4), 150 raM NaCl, 0.05% Tween20 
"C^F^bbfcAnti-Flag M2 Affinity GeWyJ^^AM^. 100 mM Glycine-HCKpH 
3.5)-e^m$^:fc 0 IgftW^I^ Ht^lM Tris-HCl (pH8.0)-ecpft]^f V\ HiLoad 
26/60 Superdex200pg^^A^fflV>T^>V^>aii^n-^h^^— ^fofc 0 ^V^ii 
^n^W^-y^— ©/^777-tt> 20 mMgl^^Rm (pH6.0), 150 mM NaCl, 0.01% 
Tween 803H£fflUc: o ^rffiM^^^V vt\ Diabody*5j;U«sc(Fv)2(Dffifem«, 
SDS-PAGE*5 itl^Flag^ffc (SIGMA- ALDLICH|±) ^ffl V ^fcWestern Blotting^ffl 

y-^iy—y^JVT^by^^—xm^fcW^ DiabodyCte, &frtf±.<Dft^-m%o 

29kDa(C, ^csc(Fv)2-C1i, ^tf±CDft^-m$J 55kDa^, ^^-^tUti— £V^K 

[0170] 2.7 Flow Cytometry^iS^thMpl^^^fei^O^^^'I^COlf # 

CHO-human MpU CHO-monkey Mpl*5j:I^CHO-mouse Mpl^dJlDiU lxlO 6 
cells/mLfC&Si^-FACS Bulfer (1% FBS/ PBS)^S§^L^: 0 100 L/well£&§ 
^Multiscreen - HV Filter Plates (Millipore|±B) ^5>&U IWCT _hifr^|& 
ScUt, )llftS^Diabody^c«sc(Fv)2^Px., 7k±KXZ0^m^St^fc o 
200 n LCOFACS bulFer^T10?5fe#U 10 u g/mL CO ANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH|±M) £«1U 7K±KX30^mR^^:fz. o 7^200 
li LCDFACS h\&ev\ZrtM^\Wfcft\JfcM, 100{§#^b^FITC^S^L^^IgG 
£t#:(Beckman CoulteH±§9 SrSfeOPU 7K±^X30^m^^fc o ft&fc&^U 
_L?# ilrBfc^ FACS Buffer 400 n L^SK^U EPICS ELITE ESP (Beckman Coulter|± 
)^fflV^Flow Cytometry^#tL-fc 0 fff^tfcSL^ (forward scatter) RXfM^Wn^iyt ( 
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side scatter) <Dttby9&KX£Mti^mz?~h&&&Uto 
[0171] mm^ftVB22B sc(Fv)2^ffi V vC. frWMpl&&&£-ttCHOm&K*!r?Z>&& 
mfe&ftti&lstcffi^&m2lZ.7ikir o ^M^&SCHO&^CHO-mouse MpUC 
^fbT^^-^^tt^^-f „ CHO-human Mpl^it^CHO-monkey Mpl^#M#Jf- 
^«r^«^$ttf' 0 r<D^^(D|gfB]«, VB22B IgGir^^^V^^^ 

[0172] 2.8 ^LthMpl— ^fei^TPO^T^^h^tt^M 

TPO#c#t£*f Mt^i~BaF3-human Mpl^fc^BaF3-monkey Mpl^fflV>TTPO# 

#&HJfel% Fetal Bovine Serum(lnvitrogen|±§£)^";LpRPMI1640 (lnvitrogen|±$£) 
-C2[Hlgfe?fHLfc#, 4xl0 5 cells/mL^^J:5^10% Fetal Bovine Serum^a-fr 
RPMI1640M^U 60 ju L/well-C96well plate^&Uc: 0 rhTPO (R&D#M), 

cosimm^m^tc^mm^com&^wo, ^11^40^^^, 37°c, 5%co ^# 

2 

T-C\ 24B#rBli##bfc 0 10 /z L/well-^WST-8^;^(Cell Count Reagent SF, 
T^?%tm&MX-, WM. {^Benchmark Plus£fflV^450nm<D@^i£(^J?g655nm)£' 
$J5£U 2B#^J:W^^, SS450 nm<DMS(^M655nm)£$iJ^Uc 0 WST-8f£ 

mm^TPOmT=i^^bm^WmVfc 0 GraphPad Prism^ffll^TEC fg^JI 

50 

[0173] TPO^#ttii^t^i-thaife^^«-e^M-07e(DSMZj:«9^A)^ffl 
LT, TPO^T^^^h^tt^fP'fffiLfCo M-07e^l% Fetal Bovine Serum^tf 
RPMI1640-e2[Hll5feif-L^:^, 5xl0 5 cells/mL£/£3 £5^10% Fetal Bovine Serum^a - 
tpRPMI1640^!|g^U 50/z L/well-e96well plate^&Wc 0 rhTPO, COS7J§^_h 

m^tcnmm:&<vm&&Mv, ^-weiu-so^ unx., 37°c, 5%co ^#r-c\ 

2 

tn^f'o 10/t L/well-eWST-8t^^(Cell Count Reagent SF, ^jJ^T^OMd^: 
Mx., WM ^Benchmark Plus^fflV^-C450 nm<D®3£S(>M655nm)^$iJ5£U 4B#P^ 

j^Mi-, M450 nm(DVR%mnmte5nm)%mi^tio m mwRyt&m^&m 
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[0174] ltMb/^VB22B IgG, VB22B Diabodyfej;t>VB22B sc(Fv)2^fflV^-C, 

BaF3-human Mpl, BaF3-monkey MpU M^e^cDTPO^T^^^H^tt^fMffiLfc 

tb^(WO02/33073, WO02/33072#JR0 o fffc^^ttbf^thMpl^^l^l^-e^^ 
, VB22B IgG (BaF3-human Mpl EC : >30nM)iC^fL-C, VB22B Diabody^o XXI 

50 

VB22B sc(Fv)2fiiftV>T=f^^h|g-tt(BaF3-human Mpl EC -.^frl^frl 61pM, 

50 

27pM)-efe»9 N ^^y^VK-efe^human TPO(BaF3-human Mpl EC :76pM)i:^l#^ 

50 

_h<D?£tt^Lfc 0 VB22B Diabody^i:b^LTVB22B sc(Fv)2#^v^tt^L.fc~ 

W^^ithMpl— ^t^ft^^tWco ft^6tl^#:(DH^*5j;t^L^Br^^(D 

[0175] 2.9 ^hMpl—^m^W-^hit 

VB22B sc(Fv)2(DtMb^Hifei~ ; 5^:fe^, ^H^tl/Cl ^Kabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) i^ftWSE^IJ^— ^A3^U H^bT 

{*DN13(Smithson^>, Mol Immunol. 1999;36: 113-124)£iftW@|fgt£^o^;^ 
^ofc Q *fc. Br^fJ^«ToP027(Hougs^>, J. Immunol. 1999; 162 : 224-237)^ 

*tt^^:^f«(^T, CDR)^#*b/cth^^#:^Mb/c 0 fcMfc#L#sc(Fv)2 
^rCHO-DG44*fflJ§a^-C^?a$-&. BaF3-human Mpl^fflV ^fzT=f—X hffitt^fL 
fc 0 T^^h^tt^g^^, FRrt^T57^m^PX.^ ^^MVB22B sc(Fv)2£ 
|^)^(DT^^h^'|4^#i-§tMbVB22B sc(Fv)2^^Mbfc 0 
[0176] ^ftCftHa*. 50base@iS(D^^y^DNA^20base@ig/N-r^y^VX-r§J:5 

-Ki-5it^^Srf^Slbfc„ ^ti^it^^fflv^ ^»!j2.3(D^i:|^#^. 
sc(Fv)2^ff^U pCXND3t31^n— ^^L, fcMfcVB22B sc(Fv)2^}f 
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AUfc^BBlS^^— pCXND3-hVB22B p-z sc(Fv)2, pCXND3-hVB22B g-e 
sc(Fv)2. pCXND3-hVB22B e sc(Fv)2, pCXND3-hVB22B u2-wz4 sc(Fv)2, 
pCXND3-hVB22B q-wz5 sc(Fv)2£#®jUfco ;^7^K^'a-3;tv5hVB22B p-z 
sc(Fv)2(D^^ga?lJ^IB?lJ#^-:l^, T^/^ga^ga^J#^-: hVB22B g-e 
sc(Fv)20^SSa?!lSrga^J#-^:253^, T5/^E?!|£rBE?!l#-^:254tC x hVB22B 
e sc(Fv)2<Di^gE?lJ£IE^J#-^:259^ T5/^gE^J£gB^J#-^: 260^, 
hVB22B u2-wz4 sc(Fv)2(DigSga^JSrgE^J#-^: 286 k:, T5/^ga^ga?lJ#-5§- : 
287^, hVB22B q-wz5 sc(Fv)2(D^SME^J ; ^ga^J# : ^-: 292^, T5:/^ga^lJ^ga?IJ 
#^-:293i31^i- 0 *7t^^^VB22B sc(Fv)2<D:^ga^J^ga^J#^-: 263^, 

mm±.m^\n\^fc 0 fcMkVB22B sc(Fv)2OTag^£tt;>jgLTW£V^ 

fab, mm±.mfrb<Dmmfe. mmmi.8Kmm\^tcvB22B^mmir^^-y o x 

fe5MG10(Gln213^^Ala231)^GSTg4^® aa^UfflLTfTofCo MGlO^GSTg^ 
W&W<VWMfe, Glutathione Sepharose 4B(Amersham Biosciences*!^) ^fflV>T 

H£r^— iJ— (DZfnY^— MzMoX, HiTrap NHS-activated HP (Amersham 
Biosciences*!^) ^@y£^U T7 A—^A^^^W^fz.* tMfcVB22B sc(Fv)2^ 
?SCHO&BJ!&tfX[#^_L?i^ 50mM Tris-HCl(pH7.4), 150mM NaCl, 0.01% Tween80 
-e¥^kb7cMG10-GSTg*^®e«@^b^7A^»fEb, tM^VB22B sc(Fv)2« 
3f lOOmM Glycine-HCl(pH3.5),0.01% Tween80-ri§tti£-arf~ o ¥&ttiWlftfeW-1b 
iCIM Tris-HCl(pH7.4)-ecp^P^tV\ HiLoad 16/60 Superdex200pg (Amersham 
Biosciences*!^) ^^^X^f/V^>M^^hify^— ofc 0 ^TVV^iii^t^r-^ 
^^-©iiitt^ 20mM^^^SW^(pH7.5), 300mM NaCl, 0.01% Tween 80£- 

mmi-ito mbthftnm^m^x, mmm2.8(D^mtmm^TPomr^^hm 

t£^!¥ttLf~ 0 MMbfc-^>>^MVB22B sc(Fv)2, hVB22B p-z sc(Fv)2, hVB22B 
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)2*5J:t^l:h^b/chVB22B e sc(Fv)2, 
hVB22B g-e sc(Fv)2£rffll vf, BaF3-human MplX(DTPO$kT=?^^bffi J &$:tWL 
fejfe*Sriai9, 20, 2lK^ir 0 #5BltMbVB22B scCFv)2©T=^^NSH4W:«^|ll 
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[0177] 2.10 ^LthMpl^i#:VB22B IgG, VB22B sc(Fv)2*5j;tJ«tMt:VB22B sc(Fv)2£>#lM 

^LfcMG10(Gln213^)^Ala231)-GSTg!lj^SS®^VB22B IgG, VB22B sc(Fv)2*5 
iU«l:MkVB22B sc(Fv)2t(DttWMfcRfo^tetf%mmmMMffi&ft<>tc 0 
Biacore 3000(Biacore^±M)^Sensor Chip CM5(Biacore|±M)^*b. T^fry?}) 
^7*^TMG10-GSTife^ 6 JC^H^bbfco PJ^(D9>--^^V^^^T-» 
HBS-EP Buffer(Biacore|±M)^fflb, ^^3:20 n L/min£Ut 0 ^^HBS-EP 
Buffer-e5.5— 175.0nM(D^iS^MMb^VB22B IgG^^Yl^P^MlL-C, # 
^S-e<D^^^#fc#^, «?Sf@^2^raiWfeb^ 0 Sensor Chip_h<Z) 
MG10-GST@^SfiJf^^Uc:VB22B IgGte. 20mM HC\%\ftW\WzM\sX\£^ 
U Sensor Chip^S^bfc Q f^HKl, 4.7— 150.1nM(Z)VB22B sc(Fv)2, 5.3— 168.9nM 
(DhVB22B q-wz5 sc(Fv)2, 4.9— 156.8nMCDhVB22B u2-wz4 sc(Fv)2£f$MU 

mgio-gstsij^s &m^m^tvfc^yy\-mu\,x^ mm&mmistio 

COM^^I^-^^fteb/c^B^^So Z.<Dfcbb^ BIAevaluation ver.3.iy^hC>^T 
(Biacore|±$^)COBivalent analyte model^M^i.XM^ti^^tKX'O , —^(D^MX 

<D^mm^m^m^fc.o ^x±(Dm^fn^x(Dm.m^^^x3mmmi,tc 0 ~<t> 
Kvxwm^titc v ^nh-^x(D^mm , Mmka)tmmmm^mkdmx 

XfMM&MKD)^Ml{&l^fc 0 VB22B IgG, VB22B sc(Fv)2, hVB22B q-wz5 
sc(Fv)2. hVB22B u2-wz4 sc(Fv)2<DMMj£MKDM^ ^tfrl^frl 1.15xlO~ 8 M, 
1.17xl0~ 8 M, 1.36 xlO" 8 VU 1.02 xl0~ 8 M-e&«9, MGlO-GSTSfe^S 6 fCCTLT, {5 

[oi78] mi~\ 
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tftl*« 


ka (1/Ms) [x10 5 ] 


kd (1/s) [xlO- 3 ] 


KD(M) [x10" 8 ] 


VB22B IgG 


0. 96 ±0. 78 


1. 10+0. 01 


1. 15±0. 09 


VB22B sc(Fv)2 


4. 23+0. 22 


4. 91 ±0. 72 


1. 17±0. 23 


hVB22B q-wz5 sc(Fv)2 


3. 76+0. 38 


5. 10±0. 56 


1.36+0. 06 


hVB22B u2-wz4 sc(Fv)2 


6. 08 ±0. 30 


6. 17±0. 23 


1.02+0. 08 



[0179] mmWm AGS&^^Mpl^DiabodycDf^M 

AGS(autocrine growth selection)^ (WO03/91424#$0 ^J^T^^hfg-tt^T 

[0180] 3.i ubwy^/v^^y^VfDm^ 

TRIZOL Reagent (Invitrogen|±B)^PX.7 i c#. ^r>^*^v^-f1f — ^fflV^T^ 

<9Total RNA^IiftU-C^ PolyATract System 1000 (Promega|±§£)£:ffl V ^TmRNA 
^rftHJUfco 2.5 n g+I^<£>mRNA£HtefflLT, Superscript First strand synthesis 
system for RT-PCR (Invitrogen|±M)^ RXf'M^(D^rV=^dTy' : 7^— £rffll vC 42 

[0181] pcRRj£i§?£(250 ju D©W^i^t, 

25 L(D10 X KOD Plus Buffer, 

25 n LCD2mM dNTPs (dATP, dGTP, dCTP, dTTP) „ 
10 ix LC02.5mM MgSO , 

4 

7.5 u LCD KOD Plus. 

25 /zL(Dffe?OTi, 

500pmoKDH^^fiL^(DBr^fJi^^+gM^J^mix primer 
98°C(D^WtaS^-C35>^, 

98 < C/20#r H 1, 58 o C/20#5Q, 72r/30#f^tf>lM^/^32[I]J5t^ 
^HJ^a^^72 0 C-e6^rBWPf^b7^ 0 
[0182] H#|<Dmix primer«:HSl-HS19 (IE^lJ#-^: 178— ia^lj#^-: 196)&0«HA1-HA4( 
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ga^ij#-^-: 197— @a?lj#-^: 200) ^2l^^#B^fc©»^U^4*-C$&£- 
Ufcfc©«H!&BU L§|(£>mix primer{iLSl-LS17(IB^lJ#-^-:201— ia^lJ^-^-:217) 
„ LSlambda(Ba^lJ#^-: 218)^.U ? LA1-LA5 219— ga^J#^-: 222) , 

LAlambda(@a?IJ#^-:223)^'^bfc^(D^ffib^:o ^PCRjg^teQIAquick Gel 
Extraction Kit (QIAGEN^fc^fflVM:, Tytfn— ^7l^ib*iMbfc 0 Hit&U?L§!(Rj 

sc-S(ia^lJ#-^:224), sc-AS(ia^J#^:225)£fflV^T^T£>J;5^ 
PCR^t5^^{-J;«9, y^-ia^lJ(Gly Ser) ^tf^T^^b7t 0 

4 1 

[0183] PCR^^MlOO ju L)©|l^^l^t 0 
10 ix L<D10 X KOD Plus Buffer, 

10 J uL(D2mM dNTPs (dATP, dGTP, dCTP, dTTPh 
4 /i LC»2.5mM MgSO , 

4 

2 ju L<Z) KOD Plus, 

25pmol(Dsc-S^U^sc-AS^^P, 

94°C/30#P E g, 55°C/2$rm. 72r/2#P^lM^£30[Hl£tm, 

[0184] ~<Dm^femiffi^m$&B^Smm± : &^1rZ)~tfrh, QIAquick PCR Purification 
Kit (QIAGEN*±M) &m V ^T»Mbfc#, f|jlJPS^*SflI (^?@^±M) ^T50°C 
T^ife^J^^-frf'o QIAquick Gel Extraction Kit (QIAGEN*±§£)^fflV>-C, T^fti— 
^^V^^ItM^tV7^PCR^^^r>^/^^^^— 7°7^^KpMX/IL3ssGFPHis(DSfiI 
l«^#AL7C 0 

[0185] ^7^^K^5'*S^EcoRI§|3{iL, ^^IL-3^^/VBa^J&^SfilM£, 
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pMX (Onishi^ Mol.Cell.Biol. vol.18, 3871-3879) CO EcoRIirNotllM h 
<Dm\zMK\.tlhCD-£$bZ> 0 LigationSJS^ffiV^Gene Pulser II (Bic-Ractf±$D 
J:§rclx^bn7^W— v- 3 ^(2.5kV, 25 ju F, 100 Q ) ^J^ElectroMAX DH10B Tl 
phage resistant cells (lnvitrogent±§^^ALfc 0 100 n g/mLCOT^-yT^WiW 

=■ — £H]!KU QIAGEN Plasmid Maxi Kit(QIAGEN^h) ^ffll^T^^K^fittiU/c: 

o 

[0186] [^2] 
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EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
E«W 
E5"l»* 
EMS-V- 
EW* 
EMM 
EMt 
EMM 
EMM 
EMM 
E5«M 
EMM 
EMM 
E9IM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 
EMM 



178 (HS1 (4 ) ) GCCCAGCCGGCCATGGCGGAKGTRMAGCTTCAGGAGTC 

179 (HS2 { 4 ) ) GCCCAGCCGGCCATGGCGGAGGTBCAGCTBCAGCAGTC 

1 80 (HS3 ( 3 ) ) GCCCAGCCGGCCATGGCGCAGGTGCAGCTGAAGSASTC 

181 (HS4 (4) ) GCCCAGCCGGCCATGGCGGAGGTCCARCTGCAACARTC 

1 82 (HS5 ( 7 ) ) GCCCAGCCGGCCATGGCGCAGGTYCAGCTBCAGCARTC 
1 83 (HS6 ( 2 ) ) GCCCAGCCGGCCATGGCGCAGGTYCARCTGCAGCAGTC 
1 84 (HS7 ( 1 ) ) GCCCAGCCGGCCATGGCGCAGGTCCACGTGAAGCAGTC 
1 85 (HS8 (2 ) ) GCCCAGCCGGCCATGGCGGAGGTGAASSTGGTGGAATC 
1 86 (HS9 ( 5 ) ) GCCCAGCCGGCCATGGCGGAVGTGAWGYTGGTGGAGTC 

1 87 (HS10 (2 ) ) GCCCAGCCGGCCATGGCGGAGGTGCAGSKGGTGGAGTC 
1 88 (HS1 1 ( 2 ) ) GCCCAGCCGGCCATGGCGGAKGTGCAMCTGGTGGAGTC 
1 89 (HS12 ( 2 ) ) GCCCAGCCGGCCATGGCGGAGGTGAAGCTGATGGARTC 
1 90 (HS 1 3 ( 1 ) ) GCCCAGCCGGCCATGGCGGAGGTGCARCTTGTTGAGTC 
1 91 (HS14 (2) ) GCCCAGCCGGCCATGGCGGARGTRAAGCTTCTCGAGTC 
1 92 (HS15 ( 2 ) ) GCCCAGCCGGCCATGGCGGAAGTGAARSTTGAGGAGTC 
1 93 (HS16 (5) ) GCCCAGCCGGCCATGGCGCAGGTTACTCTRAAAGWGTSTG 
1 94(HS17 (3.5)) GCCCAGCCGGCCATGGCGCAGGTCCAACTVCAGCARCC 
1 95 (HS18 (0.7)) GCCCAGCCGGCCATGGCGGATGTGAACTTGGAAGTGTC 
1 96 (HS19 (0.7)) GCCCAGCCGGCCATGGCGGAGGTGAAGGTCATCGAGTC 
197 (HA1 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAAACGGTGACCGTGGT 
198 (HA2 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAGACTGTGAGAGTGGT 
199 (HA3 ( 1 ) ) GGAGCCGCCGCCGCCCGCAGAGACAGTGACCAGAGT 
200 (HA 4 ( 1 ) ) GGAGCCGCCGCCGCCCGAGGAGACGGTGACTGAGGT 
201 (LSI ( 1 ) ) GGCGGCGGCGGCTCCGAYATCCAGCTGACTCAGCC 
202 (LS2 (2 ) ) GGCGGCGGCGGCTCCGAYATTGTTCTCWCCCAGTC 
203 (LS3 ( 5 ) ) GGCGGCGGCGGCTCCGAYATTGTGMTMACTCAGTC 

204 (LS4 ( 3 . 5 ) ) GGCGGCGGCGGCTCCGAYATTGTGYTRACACAGTC 

205 (LS5 ( 4 ) ) GGCGGCGGCGGCTCCGAYATTGTRATGACMCAGTC 

206 (LS6 ( 7 ) ) GGCGGCGGCGGCT C CGA Y ATTMAGATRAMC C AGTC 
207 (LS7 ( 6 ) ) GGCGGCGGCGGCTCCGAYATTCAGATGAYDCAGTC 

208 (LS 8 ( 1 . 5 } ) GGCGGCGGCGGCTCCGAYATYCAGATGACACAGAC 

209 (LS 9 (2) ) GGCGGCGGCGGCTCCGAYATTGTTCTCAWCCAGTC 

210(LS10(3.5)) ggcggcggcggctccgayattgwgctsacccaatc 
211 (LS 11(8)) ggcggcggcggctccgayattstratgacccartc 
21 2 (LSI 2 (8) ) ggcggcggcggctccgayrttktgatgacccarac 

213(LS13(6)) GGCGGCGGCGGCTCCGAYATTGTGATGACBCAGKC 

2 1 4 (LS 1 4 ( 2 ) ) GGCGGCGGCGGCTCCGAYATTGTGATAACYCAGGA 

2 1 5 (LSI 5 ( 2 ) ) GGCGGCGGCGGCTCCGAYATTGTGATGACCCAGWT 

216 (LSI 6 ( 1 ) ) GGCGGCGGCGGCTCCGAYATTGTGATGACACAACC 

2 1 7 (LS17 ( 1 ) ) GGCGGCGGCGGCTCCGAYATTTTGCTGACTCAGTC 

218 (LS lambda ( 1 ) ) GGCGGCGGCGGCTCCGATGCTGTTGTGACTCAGGAATC 

219 (LAI ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTGATTTCCAGCTTGG 

220 (LA2 (4 ) ) GGAATTCGGCCCCCGAGGCCTTTATTTCCAGCTTGG 

221 (LA4 (4) ) GGAATTCGGCCCCCGAGGCCTTTATTTCCAACTTTG 

222 (LA5 ( 4 ) ) GGAATTCGGCCCCCGAGGCCTTCAGCTCCAGCTTGG 

223 (LAlambda ( 1 ) ) GGAATTCGGCCCCCGAGGCCCCTAGGACAGTCAGTTTGG 
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[0187] 3.2 AGSi£l£j;5e#it5et*£>E(# 

^<D94^7V&s<^—z/l/?Mf&Pt-E(Moritah, Gene threapy vol.7, 
1063-1066) t£Fugene6 (Roche DiagnosticsfeM^fflV^Th^^^i/a^Ufco i~ 
&:b*>Pt-E£\ 10%FBS^a tfDMEMig-±fe(lnvitrogen|±M)"C6cm disM^gb, S 
0 Fugene6^^^^y^M^b^(D^j$iffit^P^.fc 0 -^(DSl 0 , J#^_hi*&£ifeL 

7V^(Hexadimethrine Bromide, SIGMA|±M)RU ? 2ng/mLCOmIL-3^Px., MtflM 
J^-efe^)BaF3-monkey Mpl^^$^rfc 0 S 0 , «£PBS-ei5fc#Ml, mIL-3£r^ 
&Vn0% FBS^a-t?RPMI164Oj0±tet-^^b, 1000cells/ well^^5J:5^96well plate 

li:j|tLfco7 0K®lWfc^ g#it«H-5«IJja«c(AB317, AB324)dS#fe 
tL/c 0 ^iLib&BJIfrJ^DNeasy Tissue Kit (QIAGEN|±§!0 £fflV^T^V^DNA^ffiL 
, PCR&^J;«9^L#:jt{s^^iii|iSL7c 0 
[0188] PCR^JS^(50 Ai L)(D|§.^^^^-r o 
5 /z LCD 10 X LA Taq Buffer, 

5 /x L<D2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
5 n L<D2.5mM MgCl , 

4 

0.5 ix LCD TaKaRa LA Taq, 

0.5 ix gO^V-ADNA, 
25pmolCDAGSdbSl (IS?lJ#^-: 226) , AGSdbAl (ia^lj#^-: 227) 

94°C(DM^S^-C15>^> 

94°C/30#r H 1, 60 o C/30#59, KfC/l^CO^^^zmBM, 

[0189] ^n— — ^LfcAB317(DH^(D^KIS?IJ^IS?lJ#^-:154, T^y^IS^lJ^IS?lJ# 
155, AB317<Z)L^(D^SIE^J^IB^IJ#-^: 156, T5/^ia^ia^J#-^-: 157 
, AB324<DH#|<Di£SBE^J£rgE?[J#-^-: 158, T5/^IE?iJ^ia^J#-^-: 159, AB324 
£>L#|(DikSia^ia^J#^-: 160, T57^ia^lJ^ia^lJ#^-: 161 ^i" 0 
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[0190] 3.3 AGSfef£j;9#^fcDiabodycD}£ttffMffi 

^#Lfc^Mpl^#:Diabody^gl^^— pCXND3(df Ab7c Q Diabody(D5'^i^ 

-CPCR^fV\ #^ttfcPCRM3£pCXND3<DEcoRI, NotI§Mi^#Abfc 0 MMM 

2A\zm\ cos7mm^m\^fc-m^mm^m\ mm±m zmuu ffimm& 

#«Mpl^i§^£^7cCHOMtt£ffl V ^TFlow Cytometry \Z.£Z>ffi&fe&<DWffi 
&MML-tl 0 %5^&m8lZ.7jkir o AB317«CHO-mouse Mpl^f^i-£^#%fg£ 

[0191] ^fc, BaF3-human Mpl, BaF3-monkey Mpl^oit^BaFS-mouse Mpl^J^TPOilT 

=?^hm\±(Dwm&n^fc 0 is*^m9. eikx nni^^i- 0 AB3i7tetk -?vk 

^^Mpl^^j-bT^V^T^^h^tt^L, AB324tetK ^/VMpl^U^T^ 

[0192] [^I«!j4] CAMT&^(Dm^Mpmm^tt1r%ttMpmfo(DT^^hmm¥M 
4.1 CAMTS^(Z)#o^MMpl^ABaF3|fflJ3»<^^3i 
CAMT (Congenital amegakaryocytic thrombocytopenia ; 7fe3^t£#PI [^^^ttlfc/h1K 
Mi^&l ^TMplit'fs^-CF t-G305C (R102P) C769T (R257C) 

£ I/C823A (P275T) ^M^^tlXV ^ Q «M^#oMplitfK^^§?I/<^ 
-^t^tl^tlSU BaF3«^ALfc 0 iE^Mplitfs^(^SIS^J^ga^J# 
246, T^/mnm&mtm^: 123) :&^|«fc^(D|!fl£6=3K^ib305$ g 
(D^^G^fbC«^L7attfc^-G305C (i^ga?lJ^ga?lJ#^-: 247, T^/^IS 
^IJ^ia^lJ#^-: 248) , HI^K^ib769# g (D^^C^T^mbfdft^ 
C769T(^SIB^lJ^ia^J#-^-: 249, T5/M^J£IE^J#-^: 250) :|oJ;OT^K 
^^823# g (D^S^C^^A^©mU^:jte^C823A(^Sia^J^@a^J#-^: 25 
1, T^M^J£@a?IJ#^:252)£ff^b7c 0 ^rLfbODNAir^ ^JM^EcoRI, 



WO 2005/056604 



75 



PCT/JP2004/018506 



pCOS2-hMPLiullG305C, pCOS2-hMPLfullC769T:&J;l%COS2-hMPLfullC823A&r 

[0193] mmmi.itmm^xBaF3mm-mi^mAu ^Mpmin^mmir^BaF3 

^0J!^-eS>§BaF3-human MPL(G305C) „ BaF3-human MPL(C769T)*3j:I^ 
BaF3-human MPL (C823A) ^WilLfCo Mik1&\-Z, Ing/mL mIL-3, 10% FBS&l^t? 

[0194] 4.2 £ithMpl#LffcDiabody, sc(Fv)2<Dff^ 

El6*Dj:U?E|7f^b7tT^y^ie^J(DCF"C\ VB8B, VB45B, VB33, VB140, VB157 

, tai36^ov^, mmm2.2tmmK\^xDmbod y m^^—^i¥m^ti 0 i^m^ 
tcmm.'<??-&mMm2Atmmi^ cos7»^au mhtitcmm±.m^<D 

LT, sc(Fv)2^m-<^^-^^Mb7c 0 ^Jfe^!|2.4^|nl#^CHO-DG44iaj^^^AL 
, ^*^>|2.6^^oT#^tL7ti«-h?fJ: , 9sc(Fv)2^ltMb7t 0 
[0195] 4.3 fetthMpl^L^Diabody, sc(Fv)2(DT^^h^tt<Z)!?ft 

ff^lLfcDiabody, sc(Fv)2^fflV^r, ^;te^2.8i^#^LTlESMpBg?I 1 BaF3|ffl 
X Xf^mMpm$LBaF3mM KM^T^ ^ h^tt^fFtfLfco Diabody^!?!.^ 
#_L?t£rfflV^T, BaF3-human Mpl£BaF3-human Mpl(G305C) f^tt^T^te^h 
?£tt£itig?Lfc 0 ^<Dffi^ TA136 Diabody (TA136 db) iE^Mplat^^ 
J^i-^BaFS-human Mpl-ete?£-'|W§§V^#\ ^MMplMfc^-^il5Li-3BaF3-human 
Mpl(G305C)-e{i3tV^T=?^^h^'|4^Lfc o BaF3-human Mpl(G305C) t^LT 
hTPO^ffi(DDiabody-e{i5^V ^T^^h?£tt^-rr £j«^/^ofc (g| 1 2*3 
£OT13) 0 

[0196] TA136 Diabody, TA136 sc(Fv)2<D^Moa^:^^X, BaF3-human MpU 

BaF3-human Mpl(G305Ch BaF3-human Mpl(C769T), BaF3-human Mpl(C823A) 
t^t^T^^bStt^fFfLfco t<Dm$k, TA136 sc(Fv)2te, 3«(DTPO^^#: 
^Mtt^T IC** V >ThTPO^TAl 36 Diabody £ «9 iff V ^T=? ^h^tt^UTc (015 
— g|17) 0 ^fc, iE^^MplMfS^^Jai - 5BaF3-human Mpl^*5V>T, TA136 
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[0197] iam^.MthTPo», it^mmMm^m^x^^hmu^<Dmmmti.x, $ 

Mb^X, TPO(Z)S-^^j;S^iTPO^L#:(Dt±iJi 1 ^|g^$tv-C*5*90unzhi Li, et. al., 
Blood (2001) 98, 3241-324. Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 
132, 364-368), mz\H&^<DTPOmk&m^ir%^Uttm>m£.£tL, 

bvx^ ^bmm^^mi-^ttm^nx^^o ^iiaot^^s^ 

TPO^mW-T^^bi&^it^^^-KX^X, rt^ttTPO^^J-i-^feif^om 

TPO£te#|&3~^'b, »fclft^TPO^m-^M^#^ ifc/h«i)^>*m£« 
i-§CAMTm#^m^^TPO§:^^Mt->?fbT^,#^(D^M#:t->ffbT« 
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[i] 2^(Dm.m^mnmm^2^(Dm.m^mnm^^ Tpo^mw- (m p d — »^ 

[4] })^j3—&l5T$SmV$>ZZ£&1fcWL£tZ>. m$V£3\Z.%eM<D$Zfto 

[5] MpHJl^-fS^^tii^o 

[6] fcWfc#Mfc"C*>5, f*^il5^fB«(Z)^Lf* 0 

[7] <£5H4btft#^C*>«, f»^5*fcf26KIE«fc<£#L#„ 

[8] BT^S!MpHa^1-5*fi#o 

[9] thMplS-W/VMpltC^i-S^L^o 

[10] thMpl^^/VMpl^^fL-CT^^h^tt^^i-^feif^o 

[1 1] ^MMpl^(D^^tt^KD=10" 6 M^T"efe^irL#:o 

[12] ^MMpl^O^^tt^KD=10" 7 M^T-efe^^Lf*o 

[13] TPOT=?^h^tt^EC50= lOOnM^T-e^S^L^o 

[14] TPOT=?=^^ttdSEC50 = 30nM^T"Cfc5^L#:o 

[15] TPOT=fe*K£t£^EC50= lOnMJ^T-efc^^^o 

[16] ^T^(l)-(17)(DV^i 2 ^^@B^J#-^^fE4fe<DT^y^ga^J^^^CDRK 2, 3 

(1) ga^J#-^:3 N 4, 5 

(2) E?!I##:6, 7, 8 

(3) ia?iJ#^-:9, 10, 11 

(4) @a^J#-^-:15, 16, 17 

(5) E^IJ##:18, 19, 20 

(6) ga^J#-^:21, 22, 23 
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(7) E?lJ#-^:24, 25, 26 

(8) E^IJ#-^:27, 28, 29 

(9) K?IJ#^-:30, 31, 32 

(10) gB?iJ#^-:33, 34, 35 

(11) ga^lj#^:36, 37, 38 

(12) @S^IJ#-^:39,40, 41 

(13) ga^J#-^:42,43, 44 

(14) ga^(J#-^-:48, 49, 50 

(15) ga^J#-^:51, 52, 53 

(16) ga^J#-^:54, 55, 56 

(17) @B^IJ#-^:57, 58, 59 

[17] SkT<D(X)~ (10)(DV>-f^^ga^J#-^^|Bft<DT57^ga^^^CDRl, 2, 3 

(1) ga^J#-^:60, 61, 62 

(2) ia?lJ#^-:63, 64, 65 

(3) gB^J#-^:78, 79, 80 

(4) ga^'J#-5§-:84, 85, 86 

(5) ia?IJ#^-:93, 94, 95 

(6) ia^lJ#^-:96, 97, 98 

(7) ia?lJ#^-:102, 103, 104 

(8) ga^lJ#^-:108, 109, 110 

(9) ga?IJ#^-:lll, 112, 113 

(10) ia^'J# : ^-:114, 115, 116 

[is] !^r<D(i)-a8)<D\^irn^^tm<Dmm^mm^xx^mm^mMm^^ 
(Dia^j#^-:3, 4, 5^ia«<DT5y^ia^j^^^cDRi, 2, z^m-r^mm^mm 

*3J;OWJ#-^:60, 61, 62^fB«(DT5/^ga^^^CDRl, 2, 3£Wi~ 
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(2) ia^j#-^-:6, 7, 8KmM<DT^smmMfat>fzz>cDRu 2, 3^~tz>mm»$m% 

:feJ;OWJ#-^:63, 64, 65^fB*£>T5/^ga^ib/£3CDRl, 2. 3^Wi~ 

(3) ie^lJ#^-:9, 10, ll^fBtt<DT$y^ge^j7J^^CDRl, 2, 3&mi~Z>Mm»J 
m%M, &J:UWlJ#^-:63, 64, 65^|B4fe»T^y^E^j7J^^CDRl, 2, 3&- 

(4) IE?lJ#-^-:15, 16, 17{zmm(DT^ymmm^b^CDRU 2, 3^Wi-5fi^BT 

^UWJ^^"^, 64, 65^fe^(DT5/M^'b&3CDRl, 2, 3£ 

(5) ia?lJ#^-:18, 19, 20^fBtt^T$y^ia^j7J^^CDRl, 2, 3^^^^ 

:feiUWJ#-^:63, 64, 65^fBft(DT5y^ga^^^CDRl, 2, 3£ 

(6) ia?lJ#^-:21, 22, 23^fBlK<DT5/^ga^^5CDRl, 2, 3&mir%mm.»J 
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